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Abstract
American elementary schools are seeing the lowest literacy rates to date across gradelevels. As this literacy rate has dropped across our nation, reading and writing
standards have simultaneously increased in difficulty through Common Core State
Standards. Kindergarten writing standards have drastically changed in the last decade
in our American schools, yet many of our youngest learners are not reaching the new
standards. Most commonly seen in our nation’s schools is a psycholinguistic
approach to reading and writing instruction. Through this instruction, students are
being left behind. The purpose of this case study was to explore an alternation method
to writing instruction in a kindergarten classroom; this approach was founded by
neuroeducation-based methods influenced by Arwood’s neuroeducation model. This
study examined the extent to which six kindergarten students made
advancements in their language function level and characteristics during an eightweek period of time at the beginning of their kindergarten academic year. The
participants were assessed through four language samples; one oral and one written
language sample at the beginning of the study and one oral and one written language
sample after six weeks of neuroeducation-based writing instruction. The researcher
found that the participants all remained at the same language function level of prelanguage level; however improvements were made in language function
characteristics. The results of this study suggest that neuroeducation-based writing
instruction may provide educators with a new method to instruct writing in early
elementary classrooms.
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Chapter 1: Introduction
In our schools today, the literacy rate is at an all-time low (National
Assessment of Educational Progress, 2015). Current statistics show that only
approximately one third of American fourth grade students are proficient in English
Language Arts Standards (U.S. Department of Education, 2016). With two thirds of
our nation’s fourth graders not meeting proficiency standards in reading, writing,
speaking and listening, and language, our nation’s students’ needs are not being met.
This is especially alarming given third grade literacy scores are used across our nation
to predict high school graduation rates and are even used to predict the amount of
rooms needed in our federal prisons (Good, Simmons, & Kame’enui, 2001), and now
these predictions can be made even earlier than third grade (Roberts & Meiring, 2006).
It has been shown through the available research that early literacy scores of
kindergarteners and first graders can be used as a predictor for their literacy abilities in
future years (Antonacci & O’Callaghan, 2012).
To combat the low childhood literacy rates in our elementary schools, schools
across the country are implementing intensive programs in an aim to help young
children learn to read and write (Diaz, Torres, Iglesias, Mosquera, & Reigosa, 2009).
Programs such as Head Start and Early Head Start work to help students acquire skills
to be fully prepared for kindergarten. These programs introduce young children (ages
3-5) to the alphabet, help students to express opinions and their feelings, and work
with families to share the importance of literary practices at home (Office of Planning
Research and Evaluation, 2016). Even with implementing numerous programs to help

2
struggling young students, many children still fail to pass grade-level literacy tests
(Schilling, Carlisle, Scott, & Zeng, 2007). An overwhelming majority of these
intensive programs used in our early elementary schools to help young struggling
readers use techniques and strategies that may not align with the individuals they are
serving and their unique learning systems (Arwood, 2011).
Many of the programs developed and used in our schools to help struggling
young students use the same methods and ideologies as these same students receive
through core literary instruction (Diaz et al., 2009). Programs such as Read Well,
Saxon Phonics, Voyager Passport, and Read Naturally all focus on the instruction of
explicit elements of reading and writing, specifically phonemic awareness and
language structures (Kelly, 2011). An issue with the implementation of these
specialized programs may be that the children do not need more of the same
instruction as used through these programs, but instead need an entirely different
approach to accessing the information (Diaz et al., 2009). The average elementary
school in the United States of America spends 11 hours each week working on
Language Arts focused curriculum, averaging over 2 hours each day (National Center
for Education Statistics, 2014). Given our lack of success in getting students to
become proficient in the current English Language Arts Standards, are these 11 hours
being used in the best way possible to help our students to acquire literacy skills?
As an early elementary school teacher, this researcher has spent numerous
hours working with students to help children acquire literacy and language. Every
classroom is full of different children who take in and process information in their
own unique manner. Since the beginning of this researcher’s career as an educator,
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one question has remained at the source of wonder: why can some children learn to
read and write so quickly while others struggle for years? Some popular pedagogies
and practices are widely recommended and used in our schools throughout our nation,
yet, under these practices many of our students do not meet English Language Arts
Standards by the fourth grade (National Assessment of Educational Progress, 2015;
U.S. Department of Education, 2016). Three of the most commonly used approaches
to literacy will be described next.
Literacy Models
In the field of education, the term ‘literacy’ can carry a multitude of meanings
and interpretations. Often, literacy is defined as reading and writing. For the purposes
of this study, literacy was defined as the constructing of meaning across seven
psychological processes: reading, writing, thinking, listening, speaking, viewing, and
calculating (Cooper, 2006). While literacy and language are related to one another, it
is important to note that literacy and language must not be used interchangeably
throughout this study. It is important to include language in this definition, however,
because often in our schools, literacy skills are the focus of our curriculum and
instruction, but without language, students are not able to make literacy gains
(Arwood, 2011; Halliday, 1977). Our language function, the deep understanding of the
language’s meaning, is the foundation for acquiring literacy skills (Arwood, 2011).
Three models of teaching reading and writing were discussed in this study: a
psycholinguistic model, a whole language model, and a neuroeducation model. These
three models of literacy were highlighted for varying reasons. A psycholinguistic
model and a whole language model were discussed because of the influence each
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model has had throughout our history on the current practices used in our schools
today. A neuroeducation model was also examined throughout this study as the focal
point to teaching literacy in a non-traditional manner. Throughout this study, the term
psycholinguistic approach, the traditional approach used in the United States, was used
to discuss the model of reading and writing instruction when the whole is broken into
parts (i.e., when parts of literacy- phonemic awareness, phonics, phonological
awareness- are explicitly taught to our students through whole group and small group
instruction) (Schickedanz, 1999). A whole language model of writing instruction was
compared to a psycholinguistic model of instruction. A whole language model of
literacy instruction was used to define the instruction of literacy that does not break
apart literary aspects, but instead focuses on the concept as a whole (Raines &
Canady, 1990). The third approach to literacy instruction was a neuroeducation model.
Similar to the whole language approach to literacy, a neuroeducation model values the
whole of the language over the parts of language. Although both approaches value the
whole over the parts of language, a neuroeducation model largely differs from a whole
language model because whole language is not related to the function of language
whereas this neuroeducation model was built from the triangulation of language,
cognitive psychology, and neuroscience (Arwood, 2011).
A psycholinguistic approach to literacy instruction is the most commonly used
model to instruct reading and writing at an elementary school level (Manning &
Kamii, 2009). The widely-used practice of phonics is commonly seen in our nation’s
schools. A meta-analysis of the psycholinguistic-based classroom concluded that the
effects of systematic phonics instruction on writing were effective in classrooms of
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kindergarten through 2nd grade students for students with a high socio-economic
status. Students with an average or low socio-economic status, however, showed
moderate or no results at all (Ehri, Nunes, Stahl, & Willows, 2001). As a
psycholinguistic approach towards reading and writing is the most commonly used
instruction practice in our American schools, it is important that this model of
instruction is able to allow access for all students to the literacy material, not just one
subset of students.
Both a whole language approach and a neuroeducation approach towards
literacy differ from a psycholinguistic approach to literacy. Whole language
instruction is not based on a set of practices, but is instead a belief system that works
to incorporate authentic language into the classroom (Edelsky, Draper, & Flores,
1991). In a meta-analysis study conducted by Jeynes and Littell (2000), it was found
that average or above-average socioeconomic status first grade students performed at a
higher level when writing after whole language instruction as compared to writing
after instruction using basal readers (Jeynes & Littell, 2000). Similar to a whole
language writing instruction, a neuroeducation approach towards literacy shares the
idea with a whole language model that the whole of language is more important than
learning the structures of language (McCaslin, 1989); however the focus of a
neuroeducation model is on the function of language while whole language does not
focus on language function (Arwood, 2011).
Link between Reading & Writing
While the definition of literacy includes writing, the link between reading and
writing is often underestimated. It has been shown that writing instruction can largely
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impact the overall literacy rate of early elementary school students (Shanahan, 1998).
A strong link between writing in early elementary school classrooms and the level of
reading achievement in elementary aged students exists in our nation’s schools
(Fitzgerald & Shanahan, 2000). An emphasis on the importance of writing in
kindergarten classrooms has further developed since the implementation of Common
Core State Standards (Curwood, 2007). Prior to the introduction of Common Core
State Standards (2009), national kindergarten writing standards were nonexistent.
Instead, individual states determined the academic standards for each grade. The
introduction of Common Core State Standards created a shift in the desired
benchmarks for kindergarten students (Calkins, Ehrenworth, & Lehman, 2012). In
Oregon, many first grade writing standards were moved to kindergarten standards
(Bassok, Latham, & Rorem, 2016). Currently, students are expected to leave
kindergarten with the capability of using a combination of “drawing, dictating, and
writing to compose” opinion pieces, explanatory texts, and narrative pieces (Common
Core State Standards, 2010). It is unknown how these higher expectations have
impacted our youngest learners. With this expectation put in place for kindergarten
students, efforts must be made in an aim to best reach the largest percentage of
students in our schools.
A large research gap therefore exists regarding how to best meet these higher
writing expectations for kindergarten students. It is possible a neuroeducation
approach towards writing instruction may be one avenue to meeting these needs.
Numerous studies have examined the link between both a psycholinguistic and whole
language approach towards writing instruction (Eldredge & Baird, 1996; Manning &
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Kamii, 2009; Williams & Hufnagel, 2005), but a public research study could not be
found for a neuroeducation model of writing instruction in an early elementary school
classroom.
Purpose
The purpose of this case study was to therefore investigate the effectiveness of
neuroeducation-based literacy instruction for six kindergarten students from one,
small, private school in the Pacific Northwest. A qualitative case study was ideal for
this study because specific, in-depth information about students a variety of levels was
desired. This study aimed to investigate the effectiveness of a neuroeducational
approach towards writing instruction. Through this approach, students were exposed
to language daily, but rather than teaching the parts of language first, students worked
with whole ideas and language beginning on the very first day of kindergarten.
Students were continually encouraged to think, discuss, draw and write about their
ideas. Without using sounds and letters to teach early reading skills, students were
exposed to an alternative method of language acquisition, where literacy is languagebased, grounded from the framework of Arwood’s neuroeducation model. Oral and
written language samples were collected the first week of school, prior to any writing
instruction and once again after the eight week intervention had concluded to
understand the effects of receiving the neuroeducation-based writing instruction.
Following the collection of language samples, the researcher evaluated the oral and
written language samples using questions modeled after Arwood’s neuroeducation
model to determine the participant’s oral language function level as well as their
written language function level. Both language samples were assessed to measure if
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the participant’s language function levels are equal in both an oral and written
language sample.
Two research questions are considered in this study:
1. What are the language function levels of incoming Kindergarten students and
how do these levels relate to Kindergarten readiness (i.e. low, medium, and
high)?
2. Having had one unit of instruction using a neuroeducational approach to
writing, to what extent are students able to draw and write based on their oral
language sample and how is this a change from the first sample?
Significance
This study is important because a staggering percentage of children exiting
elementary school are not meeting proficiency standards in English Language Arts
(reading, writing, speaking and listening, and language) (Valencia, Smith, Reece, Li,
& Wixson, 2010). As this literacy rate has dropped across our nation, writing
standards have simultaneously increased in difficulty through Common Core State
Standards (Common Core State Standards, 2010). If the results of this study conclude
that there are multiple ways to teach young children how to write and reach these new
writing standards, these results may influence programs to include several approaches
to literacy instruction so every child’s needs can be met regardless of their learning
preferences.
Summary
Our nation’s educational system is currently facing a large issue: only 36% of
fourth grade students are exiting elementary school literate (National Assessment of
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Educational Progress, 2015). It appears that a majority of our elementary school
students are not learning to read and write in the current educational model (i.e., the
psycholinguistic model) that exists at many of our schools (U.S. Department of
Education, 2016; National Assessment of Educational Progress, 2015). Our
kindergarten programs are changing and this young subset of our nation’s students are
being asked to achieve higher writing standards than ever before. It may be that a
neuroeducation approach to writing may solve some of our literacy problems, however
limited research to date has explored this possibility. To investigate this issue, the
purpose of this case study is to explore the effectiveness of a neuroeducation-based
literacy instruction for six kindergarten students from one, small, private school in the
Pacific Northwest.
Chapter 2 will further unpack this issue and explore and the research on the
three common models of literacy instruction: psycholinguistic, whole language and
neuroeducation approaches. Chapter 3 describes the methodology for this study.
Chapter 4 describes and analyzes the qualitative results of this study. The results of
this study will then be discussed in Chapter 5. This study’s results will be compared to
other similar studies’ results and future research necessary on the topic will be
considered.
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Chapter 2: Review of Literature
In Chapter 2, the history and theories that have helped to influence the way in
which our schools are set up to teach literacy are explored. This chapter begins by
highlighting the history of some of our nation’s popular literacy instruction
approaches. To begin, a psycholinguistic approach towards literacy instruction is
reviewed. The reason behind this popular movement towards phonics-based
instruction is discussed and the theories- namely, Chomsky’s Universal Grammar
Theory and Bandura’s Social Learning Theory- that work to influence the approach
are detailed. As in the history of popular literacy movements of our nation, a whole
language approach towards literacy will follow the discussion on a psycholinguistic
approach. The history of this movement will be shared and Piaget’s Cognitive
Development Theory will be emphasized as it relates to this method of instruction. A
neuroeducation approach towards literacy instruction is the third method focused on in
this chapter. As the pivotal approach used in this study, Arwood’s Neuro-semantic
Language Learning Theory will be shared as the key theoretical framework used in
this study. The connection between our school’s instruction on reading and writing
will then be discussed. To conclude the chapter, psycholinguistic, whole language and
neuroeducation approaches of writing instruction will be reviewed and future research
necessary will be discussed.
A Historical Perspective of Literacy in Schools
Throughout our nation’s history, differing approaches towards literacy
instruction have risen and fallen in popularity in our American schools (Venezky,
1987). Two major movements towards approaches for literacy instruction- a
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psycholinguistic model and a whole language model- have largely influenced the
history of literacy approaches in our schools (Fresch, 2008; Nowak, Komarova, &
Niyogi, 2001).
Psycholinguistic approach. Prior to 1955, American schools were teaching
the majority of reading through a whole word approach. The pictures on a page
represented the actions occurring on that very same page (Fresch, 2008). This whole
word method of reading was popularly called a “look-say” approach to reading
(Venezky, 1987). In 1955, this approach was called into question at the release of
Rudolf Flesch’s Why Johnny Can’t Read, which called into question the notion of
“look-say” reading and suggested that this method does not work to teach children how
to read because English is a phonetic language and reading must be taught through
phonics (Flesch, 1955). Following this widely-read criticism of whole word reading, a
shift in thinking in our nation’s schools regarding literacy instruction began to take
place (Fresch, 2008). Following Flesch’s Why Johnny Can’t Read, came Jeanne Chall’s
Learning to Read: The Great Debate in 1967 (Venezky, 1987). Adding to Rudolf
Flesch’s criticism of whole word literacy instruction, Jeanne Chall’s book included
substantial research regarding the importance of phonics-based instruction in early
elementary school classrooms (Emans, 1968). The publication of these two books
began the shift in our American schools towards the psycholinguistic approach
towards literacy instruction commonly used to instruct reading and writing in our
classrooms today (Fresch, 2008).
This push towards the current phonics-based method of reading and writing
instruction was brought to life through this movement in the 1960’s (Emans, 1968).
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Prior to these harsh criticisms, psycholinguistic methods of literacy as we know them
today did not exist. Several theorists and their ideas helped to influence the movement
towards the phonics-based literacy instruction models we are still using in many of our
schools today. Noam Chomsky’s Universal Grammar Theory, Albert Bandura’s Social
Learning Theory, and Jean Piaget’s Cognitive Development Theory have all worked to
shape the psycholinguistic models in one way or another, and therefore they will be
discussed a bit more in detail separately next.
Universal Grammar Theory. Noam Chomsky’s theory of Universal
Grammar, brought to life in 1965, offers up the idea that all humans are born with the
innate capability to learn the grammatical rules and structures that make up languages
(Chomsky, 1972; Cook & Newson, 2014). Chomsky shared his belief that language is
what sets humans apart from other species. While many living species can
communicate with one another, no species communicates quite like humans can
(Nowak, Komarova, & Niyogi, 2001). The aspect other species are missing is
language (Chomsky, 1998). Chomsky believes that unlike any other species, humans
are born with a predisposition to learn language; that the human brain is “pre-wired” to
learn language (Chomsky, 1970). As children are born into this world, they naturally
begin to acquire language. Chomsky highlights that a trigger is not necessary to begin
the process of language acquisition but rather this acquisition of language happens on
its own (Rutherford & Smith, 1985).
Chomsky’s theory furthers that humans are born with structures in our brain
that allow humans to organize language without being taught about the language
structures. He calls these instinctive structures in our brain Language Acquisitive
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Devices (LAD). Humans’ Language Acquisitive Device organizes language into parts
of speech, specifically nouns and verbs (Cook & Newson, 2014). The Universal
Grammar Theory details that our brain naturally organizes language into these parts of
speech and then children instinctively know how to combine the parts of speech (noun
and verb) into meaningful phrases (Chomsky, 1998). Through Universal Grammar
Theory, the notion that many languages used around the world share similar rules and
patterns of grammar is brought to life. Chomsky suggests that this is not a chance
occurrence and these similarities exist because humans’ brains are pre-wired to
understand grammar rules (Nowak, Komarova, & Niyogi, 2001).
Noam Chomsky’s Universal Grammar Theory directly relates to the
psycholinguistic approach to literacy instruction. Chomsky’s beliefs that our language
is genetically determined and all humans are born with the same potential to acquire
language fits in well with many psycholinguistic approaches to literacy instruction
(Neaum, 2017). When relating a psycholinguistic approach (such as a phonics- based
model) of writing with the Universal Grammar Theory, an emphasis on the importance
of grammar and the structures in language is a critical component (Emans, 1968).
Chomsky’s theory highlights that language is acquired by first learning and
understanding grammatical rules (Chomsky, 1970). This grammatical understanding is
then built into a form of written and oral communication (Pysz, 2006). The notion that
the parts must be understood first in order to build language directly reflects the
instruction of a psycholinguistic approach towards literacy; the parts (words) added
together will make up the whole (concept) (Parreno & Eamoraphan, 2017).
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Social Learning Theory. Next on the scene in 1960 was Albert Bandura’s
Social Learning Theory, which suggested that individuals can learn through their
peers, teachers, and parents simply through observation (Bandura, 1971). Bandura also
echoes behaviorist learning theories in support of immediately rewarding behaviors
(Skinner, 1953). While this theory is not solely intended to address classroom learners,
it does bring to life many important notions that could be a part of any classroom.
Bandura’s Social Learning Theory focuses on two important aspects: learning through
example and rewards and action. For the purposes of this particular study, the focus
will remain on the learning through example portion. Bandura describes in his theory
the notion that learning is a cognitive process that takes place in a social context.
Social Learning Theory explores the idea that children can learn from simply
observing their teacher, parent, or peers (Bandura, 1971).
Bandura’s Social Learning Theory describes how learners take in outside
information by observing those around them and weighing out the consequences of the
behaviors (Bandura, 1989). If the consequence is perceived as ‘good’ by the learner,
the learner is more likely to follow the model’s lead. Similarly, if the consequence is
perceived as ‘bad’ or undesirable, the learner is less likely to follow in the model’s
lead. Social Learning Theory relies on a stimulus and response (or input and output)
system to keep the learner engaged and active in the learning (Bandura, 1971). While
learning the structures of language, input/ output models are relied heavily on within
elementary school classrooms.
Social Learning Theory relates to the psycholinguistic approach to teaching
literacy because of Bandura’s thoughts on the ways individuals learn, which are
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heavily rooted in behaviorist notions of call and response (Parreno & Eamoraphan,
2017). In addition to this thought on ways to acquire information, Bandura also shares
his belief through his theory that children can learn through imitation. Psycholinguistic
instruction of phonics demonstrates that both of these approaches work to teach a skill.
Through a psycholinguistic approach towards literacy, repetition and call and response
activities are practiced often in an aim to instill the skill in a child’s memory (Ensar,
2014).
Since our classrooms can have a diverse set of individuals who are operating at
different stages, many reductionist models, specifically phonics- focused practices, are
used in our classrooms to teach children language at the level they are at (Betts,
Pickart, Heistad, 2009). By creating subgroups within a classroom, teachers can meet
with smaller groups of leveled students and reach students where they are to work on
particular skills. Research indicates that through the incorporation of reading groups,
the largest literary gains can be shown in our kindergarten and first grade classrooms
(Nese et al., 2011). Social Learning Theory supports the common classroom practice
of literacy groups. Because children statistically gain more skills through a
combination of peer instruction and adult instruction (Harris & Lesaux, 2012), it is
clear why children work in small group settings for most literature activities. The
inclusion of literacy groups to focus on reading and writing in elementary classrooms
allows students’ needs to be met at their cognitive level. Through literacy groups,
children at the same level can work together as a team with texts that are appropriate
for their abilities. This common practice is largely influenced by stage theories and is
believed by many that literacy groups are the reason for the literary success of many
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students (Shapiro, Solari, & Petscher, 2008).
Whole language approach. The whole language movement followed the
psycholinguistic movement and began to take shape in our nation in 1967, after Ken
Goodman released an article titled “A Psycholinguistic Guessing Game” (Shafer,
1998). This article addressed his thoughts that children need more than matching
sounds to letters to be able to learn how to read (Goodman, 1967). Goodman’s article
caused a shift to begin in the way reading and writing were viewed in our American
classrooms. Many schools and educators began to believe reading and writing were
ideas that needed to be viewed as a whole (Field, 1998). Goodman’s article led to a
paradigm shift in the 1980s and 1990s where whole language models of literacy were
used in our schools nationwide (Newman, 1985).
Since the beginning of the whole language movement, Jean Piaget’s Cognitive
Development Theory has been tied to the notions that make-up a whole language
model of literacy instruction (Cambourne & Turbill, 1990). Through whole language,
Piaget’s thought that children learn through their own experience rather than explicit
instruction have been echoed. A belief of whole language is that each with each new
experience, the learner takes in the information and integrates that information through
assimilation and accommodation (Shafer, 1998). Whole language beliefs that
influence whole language practices share Piaget’s principle that language is a process
of active exploration and discovery (Froese, 1996).
Cognitive Development Theory. In 1936, Jean Piaget developed this theory
that explores the process of learning through one’s environment (Edelsky, Draper, &
Flores, 1991; DeVries, 1997). Piaget’s Cognitive Development Theory focuses on the
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development of humans’ thoughts and the advancement of our thoughts as time
progresses. He believes that young children are not any less intelligent than adults, but
rather children just think differently. Piaget’s theory defines intelligence as “how an
organism adapts to its environment” (Piaget, 1977, p. 9) and discusses the difference
between assimilation and accommodation. He shares that assimilation is “the process
of using or transforming the environment so that it can be placed in preexisting
cognitive structures” while accommodation is “the process of changing cognitive
structures in order to accept something from the environment” (Piaget, 1972, p. 16).
Piaget highlights that both of these processes are used simultaneously throughout one’s
life (Piaget, 1972). Through his description of the Cognitive Development Theory,
Piaget describes the importance both assimilation and accommodation play in the
learning of children and how these two processes are effectively used in educating
young learners.
In addition to his thoughts on assimilation and accommodation, Piaget also
details the four stages of cognitive development: sensorimotor stage, pre-operational
stage, concrete operational stage, and formal operational stage. Sensorimotor stage is
what is commonly seen during infancy. This first stage of cognitive development is
based on physical interactions. Some memory and language abilities begin to develop
at this stage, but mainly a child’s mobility and physicality are measured. Preoperational stage is seen in toddlers and early childhood. During the second stage,
one’s memory and imagination begin to develop. A child’s language skills also
continue to develop during the pre-operational stage. Many of our young students are
at the first and second stages of Piaget’s theory. From the pre-operational stage to the
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third stage, concrete operational stage, an enormous jump is made in the cognitive
abilities of the learner. Concrete operational stage is seen in elementary and early
adolescence. (Piaget, 1972).
Although many of our early literacy students are operating at the sensorimotor
and preoperational levels, countless literary approaches are aimed at the concrete
operational level of thinking (Arwood, 2011). The fourth stage Piaget describes as a
part of the Cognitive Development Theory is the formal operational stage. This stage
is often reached in adolescence and adulthood; however a lot of the language used
within our classrooms is aimed to reach students who have a formal idea of the
concept. Piaget’s Cognitive Development Theory describes the notion that biological
development is the driving force from one cognitive stage to another. His theory
suggests that children will pick up literary strategies at a time when they, individually,
are ready.
Cognitive Development Theory relates to all three approaches towards literacy
but is most directly tied to the whole language approach to reading and writing
instruction. The whole language approach to literacy instruction is based off of the
belief that the learner must be actively engaged in the learning to acquire any new
concepts (Froese, 1986). This model of literacy instruction has no methods to follow
when using in a classroom (Edelsky, Draper, & Flores, 1991). Through a whole
language approach to writing, the idea that a child should be met at their cognitive
level directly relates to Piaget’s Cognitive Development Theory. Whole language
works off of an individual’s abilities. More accommodation than assimilation is
present when teaching literacy in a whole language classroom (McCaslin, 1989).
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Neuroeducation. Neuroeducation first came to be in the 1990’s during the
“decade of the brain” (Jones & Mendell, 1999). Commonly, neuroeducation is seen as
the combination of cognitive psychology and neuroscience (Springer & Deutsch,
1998). The Mind, Brain, and Education (MBE) initiative of the 1990’s has helped to
grow this field and move theories of cognitive psychology and neuroscience into
classrooms in an aim to improve teaching curricula (Tokuhama-Espinosa, 2011).
Though most commonly seen as a field that combines cognitive psychology and
neuroscience, Arwood has added a third lens into her definition of neuroeducation:
language (Arwood, 2011). The triangulation of cognitive psychology, neuroscience,
and language theory have been used to inform practices related to the Neuro-semantic
Language Learning Theory (Arwood, 2011).
Cognitive psychology serves as one piece of the neuroeducation triad that is
used to inform the Neuro-semantic Language Learning Theory (Arwood & Merideth,
2017). Cognitive psychology, which began to take form in the 1950’s, views learning
and thinking through the lens of the mind (Anderson, 2015). In our schools, the mind
is viewed through our cognitive processes, specifically our attention, memory and
thought (Anderson, 2015). Through these cognitive processes, the cognitive
psychology domain supports many of the current instructional practices used in our
schools today including reductionist models of literacy (Arwood, 2011).
When looking through the cognitive psychology lens at literacy, it is important
to understand the stage each individual learner is at. According to cognitive
psychology, educators must meet the learner at the stage they personally are in order
to meaningfully share information (Huitt & Hummel, 2003). Cognitive psychology
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looks at both the stage of cognitive development and the notion of scaffolding in an
aim to help the learner. As previously noted, Piaget’s cognitive development stages
represent the cognition and agency levels (Wadsworth, 2004). Our young learners are
at the pre-operational level, developing their language. Through the lens of cognitive
psychology, reductionist models are seen as a positive way to teach concepts.
Cognitive psychology suggests that we learn by understanding all the pieces first then
bringing the smaller ideas (or sounds) together to form the bigger picture (Shaffer,
Campbell, & Rakes, 2000). Cognitive psychology and neuroscience work together in
this neuroeducation model to represent both the mind and the brain.
While cognitive psychology represents the study of the mind, neuroscience
represents the study of the brain (Springer & Deutsch, 1998). Through the lens of
neuroscience, we see learning as a permanent functional change in the brain (Arwood,
2011). Although the study of the brain has long been in existence, this
interdisciplinary field of neuroeducation has grown in recent years (Poeppel &
Embick, 2005; Weisberg, Keil, Goldstein, Rawson, & Gray, 2008). Neuroscience
works to explain the human nervous system, specifically the brain and nervous system
(Sousa, 2014; Baars & Gage, 201). This study of the brain is important to the field of
education as neuroscience allows educators to learn how individuals’ brains take in
information and can learn the given material. Through recent brain research, the
notions of neuroplasticity have come to life- demonstrating that the structure of our
brain changes based on the function of our brain (Mason & Foisy, 2014). This concept
is especially important to the neuroeducation model as it helps to explain the
importance of information that is being presented to individuals and how this
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information is being presented. While the study of the brain is a critical component of
the neuroeducation model, brain research alone cannot be the only influence on our
education models (Blakemore & Frith, 2005). Along with the study of the mind, the
study of literacy- language function- is a necessary component to neuroeducation
(Arwood & Merideth, 2017).
The final domain of Arwood’s neuroeducation model is language. Language is
unique to this model of neuroeducation (Arwood, 2011). Language theory is a critical
addition to the neuroeducation model because all research- on both mind and brain- is
interpreted and applied with language. This research includes cognitive psychology,
neuroscience and education. Language is the translational tool necessary to bridge the
gaps between cognitive psychology and neuroscience (Arwood & Merideth, 2017).
Language can be defined through a number of different lenses. For the purposes of this
study, language will be studied through the three aspects of Arwood’s neuroeducation:
cognitive psychology, neuroscience and language. In order to fully understand and
examine the way cognitive psychology, neuroscience, and language can work together
to play a role in the writing taking place in elementary classrooms, the components of
language must first be defined. Below, language structures and language function will
be discussed and their differences will be highlighted. In addition, language
development and language acquisition will also be compared against one another as
they are not the same process.
Language surface structures and language function relate to one another but are
two separate ideas (Arwood, 2011). They are defined and clarified to help differentiate
between the two concepts when language is discussed as it relates to our current
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educational practices. Language structures are individual parts of our language that
work synergistically to create patterns. Language structures include phonemes,
morphemes, words, syntax, semantics, and pragmatics (Berko Gleason, 2005;
Chomsky, 1968). Phonemes are sounds, the smallest unit of language structures. When
phonemes are put together in a meaningful way, they create morphemes. Morphemes
are the smallest unit of meaning. Phonemes and morphemes can be put together in a
meaningful manner to creates words. As learners cannot acquire words, words mean
nothing in language unless they are meaningful to an individual (Arwood, 2011;
Arwood & Merideth, 2017). Meaningful words create semantics (Berko Gleason,
2005). As words are put together, syntax and semantics come to life. Semantics
account for the actual words (vocabulary) chosen and the order of words as well
(Bruner, 1975). The structures of language allow for English to be broken down into
pieces and then brought back together to create the whole (Arwood, 2011). By looking
at language structures independent of one another, psycholinguistic models of literacy
instruction are brought to life.
Language function is the deep understanding of the language’s meaning.
Language function relies on relationships, social function, and cognition (Arwood,
2011; Arwood & Merideth, 2017). As a deep meaning, or semantics, of the language
is developed, one’s language function grows (Bruner, 1975). Language function is
situational and personal; our language functions differently with different individuals
in different situations. Through social interactions, our language function can grow
and change. The function of our language dictates our language structure (Arwood,
2011; Vygotsky, 1962).
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Though whole language and neuroeducation share some common beliefs, one
major difference between the two approaches towards literacy is that through a
neuroeducational lens, development and acquisition are not seen as the same process.
The two approaches also differ in the theoretical constructs attributed to how humans
learn. When looking at language through a whole language lens, development can be
seen as learning. The development of language can be viewed as the language
structures that are an outcome of stage theory, as seen in whole language. Language
acquisition is neurobiological and socio-cognitive processes (Arwood, 2011). This
differentiation between development and acquisition sets whole language and
neuroeducation models apart from one another. Language function does not naturally
develop in humans as we get older (Vygotsky, 1962). Language is acquired through
students learning to think about their own thinking (Arwood, 2011). As students get
older, their language does not develop on its own due to natural maturation (Vygotsky,
1962; Arwood, 2011), although language development is often linked to the natural
development. The development of language helps to represent the acquisition of
concepts. Language development looks at the products and milestones of language,
not processes in acquiring meaningful language (Arwood, 2011).
To acquire language, meaningful input needs to start the process (Arwood,
2017). The language students need in order to think is what is acquired (Vygotsky,
1962). Without social interactions, learners cannot acquire language. Through social
interactions, meaningful learning can take place and an authentic acquisition of
language can begin within the learner. This language becomes a representation of the
thinking and learning that is taking place (Arwood, 2011). If language is not acquired,
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concepts cannot be acquired. Children must use language to help form their concepts
(Vygotsky, 1962).
As previously mentioned, the field of neuroeducation typically refers to a
combination of theories of cognitive psychology and neuroscience that are used to
inform education (Springer & Deutsch, 1998). Using Arwood’s Neuro-semantic
Language Learning Theory, this third lens- language- is added to inform educational
practices. Language theory is an essential piece to the triad as a translational tool used
to interpret research (Arwood, 2011). Through the Neuro-semantic Language Learning
Theory, it is seen that each component of Arwood’s NsLLT represents a critical aspect
of the learning process: cognitive psychology represents the study of the mind,
neuroscience represents the study of the brain, and language function mediates the
disciplines (Arwood & Merideth, 2017).
Neuro-semantic Language Learning Theory. Arwood’s Neuro-semantic
Language Learning Theory (2011) (NsLLT) identifies the critical role teachers and
peers play in the acquisition of language and literacy through helping learners be at the
center of their own learning. The NsLLT suggests that the learner acquires language
through the function of their brain and their environment (Arwood, 2011; Arwood &
Merideth, 2017). Arwood’s Neuro-semantic Language Learning Theory details the
process of learning through four detailed levels. The NsLLT describes four steps to the
neurobiological and socio-cognitive processes of acquiring language: sensory input
forms meaningful patterns; the sensory input patterns become recognizable sets of
patterns; these sets of patterns form systems of patterns called concepts; language
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names the concepts for greater acquisition of conceptual meaning (Arwood, 2011).
Through these four steps, language is acquired and can be shared with others.
The Neuro-semantic Language Learning Theory states that the learning
process for all humans begins with the intake of information through sensory inputs.
We, as humans, send information to our brain through the inputs we receive from our
senses (sight, hearing, touch, smell, and taste). As these stimuli begin to form patterns
our brain recognizing the overlap of neuro-biological patterns. This system of patterns
is called concepts. During the final stage of the NsLLT, these concepts are named
through language (Arwood, 2011).
The neuroeducation approach towards literacy begins with the whole concept
(Arwood, 2011). Opposite of the previously mentioned three theories (Universal
Grammar Theory, Social Learning Theory, Cognitive Development Theory), the
Neuro-semantic Language Learning Theory matches up with a neuroeducational
approach towards writing. Rather than breaking the language apart in an aim to then
bring the pieces together to form complete sentences, the Neuro-semantic Language
Learning Theory supports the neuroeducation approach of beginning with the concept
when writing. From beginning with the concept, the belief is that the language
structures will then follow. The emphasis on writing while working under a
neuroeducation approach towards writing is not on the grammatical rules or structures
of language, but instead on conceptual images named with language (Arwood, 2011).
Link between Literacy and Language
Throughout history, literacy skills have been at the focus of our nation’s
schools. When literacy is defined as the functions and structures of reading, writing,
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listening, speaking, viewing, thinking and calculating, literacy is a function of
language (Cooper, 2006). Our language function is the basis for acquiring literacy
skills (Arwood, 2011). Without language, students would not be able to make literacy
advances (Halliday, 1977). Research highlights the connection between oral language
and written language. The first component of oral language is vocabulary. One’s
vocabulary begins to develop through exposure to oral language from their families,
teachers and peers (Valencia, Smith, Reece, Li & Wixson, 2010). Vocabulary is seen
as the understanding of the meaning of words and phrases. Around the same time a
learner’s vocabulary begins to grow, syntax is also learned (Lesaux, 2012). Syntax is
defined as understanding word order and grammar rules (Graves, 1986). Vocabulary
and syntax work together to form the first level of oral language. The next pieces of
language are morphological awareness, pragmatics, and phonological awareness.
These three aspects of oral language cannot cognitively be developed until vocabulary
and syntax have been attained (Harris & Lesaux, 2012). Morphological awareness is
one’s ability to identify changes and inflections in words when speaking, reading, or
writing. For example, being able to identify and manipulate suffixes, prefixes and
inflected endings that can change the meaning of a word (Roberts & Meiring, 2006).
Similar to morphological skills, pragmatics are also an understanding of societal
norms; however more specific. Pragmatics refers to what words mean in specific
situations; the “understanding of social rules of communication” (Graves, 1986, p. 54).
These particular components of language become an enormous obstacle in written
language is proper oral language is not spoken and taught (Graves, 1986). In addition
to morphological awareness and pragmatics, phonological awareness can also play an
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important role in the development of reading and writing skills. Phonological
awareness is the awareness of sounds; it is often taught in schools through syllables
and rhymes. All components of oral language are first learned through observation,
specifically listening (Bandura, 1989).
Many kindergarten and first grade classrooms use phonics as the basis for
literacy instruction (Perfetti & Hogaboam, 1975). When teaching phonics to young
students, the first step is connecting sounds to a letter or a set of letters (Eldredge &
Baird, 1996). A belief of phonics instruction is that once sounds and letters have been
matched with one another and are understood and mastered by the learner, whole
words can be decoded (Manning & Kamii, 2009; Williams & Hufnagel, 2005).
Decoding a word is one’s ability to match letters and sounds with one another to
correctly pronounce written words (Kuhn, Schwanenflugel & Meisinger, 2010).
Phonics and decoding are used to help young students learn to break apart words into
sounds and then combine those sounds together to form a complete word. This
practice can also be used as students work to build up words as they are writing their
own thoughts in early elementary school (Richgels, 1995).
Link between Reading and Writing.
Available research shows that spending time working specifically on writing in
early elementary school improves reading comprehension, reading fluency, and word
reading (Graham & Hebert, 2011). A meta-analysis completed by Graham and Hebert
suggested that students who learn writing skills such as spelling, story telling, and
sentence structure in elementary school are more likely to exit high school at a
proficient or above reading level (Shapiro, Solari & Petscher, 2008). Further,
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empirical research shows that writing text enhances skills at comprehending texts
(Tierney & Shanahan, 1991). Reading and writing do not share the same set of skills,
yet both literary skills rely on shared processes (Fitzgerald & Shanahan, 2000).
Working on writing skills and writing processes in kindergarten and first grade
classrooms can have a lasting impact on the reading achievement throughout the
elementary, middle, and high school years (Manning & Kamii, 2009).
Differing opinions exist regarding the relationship between reading and writing
and the order in which these two literacy skills are developed. In numerous
kindergarten classrooms, the emphasis is put on reading words on a page before
students are asked to write their own words on a page (Schickedanz, 1999). While this
practice is commonly seen in our schools today, other beliefs exist regarding the order
in which reading and writing are developed in young learners. Opposite of common
practice, some schools- Montessori schools included- practice writing prior to reading
(Cossentino, 2005). This belief in the order of writing and reading comes from Noam
Chomsky’s view on the stages of language development. He believes that writing
precedes reading (Chomsky, 1972). A third view on the reading and writing
relationship is that these skills evolve simultaneously and should be encouraged with
practice at the same time (Atwell, 1980).
Writing Instruction
In schools across the world, countless approaches are used in elementary
classrooms to introduce early literacy skills, specifically reading and writing. In the
psycholinguistic approach, whole language is broken down into small parts in an aim
to teach the parts, then bring these small parts together to create the whole. When
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working with a parts-to-whole instruction on writing, sound spelling, ‘guess and go’
writing, and the structure of sentences is practiced (Richgels, 1995). The whole
language model aims to teach the whole words, rather than breaking up the language
into smaller parts. Similar to the whole language model, the neuroeducation model
works from the whole to the parts, however the neuroeducation model has set
practices in place while a whole language model is a set of beliefs.
A psycholinguistic approach towards writing. Phonics is a popular model of
literacy instruction in America that aims to teach children how to read and write
through developing an individual’s phonemic awareness (Williams & Hufnagel, 2005).
Phonemic awareness represents one’s ability to hear, identify and manipulate
individual phonemes, or sounds (Shanahan, MacArthur, Graham, and Fitzgerald,
2006). Prior to the instruction of phonics, it is believed by many that children must
first be able to hear individual phonemes in words. From this first step of hearing the
phonemes, individuals are then able to identify the sounds and manipulate these
sounds to form words (DeFord, 1981). In our schools, this model is commonly
practiced; literacy skills are broken apart and taught specifically from a young age
(Graves, 1986). This notion of breaking apart aspects of written language then
building up the pieces to create the whole can also be referred to as a reductionist
model of literacy instruction.
A whole language approach on writing. Whole language classrooms have
been used throughout our schools since the beginning of the 1970’s (Altwerger,
Edelsky, & Flores, 1987). The whole language movement is not a practice, such as
phonics is, but instead a belief system that over the years has made its way into
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classrooms, schools, and programs (Edelsky, Draper & Flores, 1991). This belief
system is based on the idea that oral and written language are used for making
meaning out of situations and actions (Altwerger, Edelsky & Flores, 1987). Our
language used in situations is critical to understand what others are trying to convey,
either orally or with written words (Harris & Hodges, 1995). A key whole language
principle states that all humans- baby to adolescent to adult- use their own systems to
make meaning in the world (Raines & Canady, 1990). With this thought, the notion
that babies acquire oral language through using language is translated to all human
beings. Whole language ideals work off of the individual learner using their system to
acquire literacy skills through real-life use and not practice (Froese, 1996).
Although whole language is not considered a practice, certain practices directly
fit within the whole language framework (Altwerger, Edelsky, & Flores, 1987). In
whole language classrooms and environments, multitudes of print are necessary;
however this print does not need to be from a curriculum guide or be specific to
literacy instruction. In fact, prints such as recipes, directions, and diary entries are
preferred to help young learners discover words in an authentic situation (Froese,
1996). Whole language does not necessarily have essential components, yet some
practices are widespread across whole language classrooms- regardless of age and
skill level. Those practices include journal writing, read aloud, silent reading, and
writing and publishing of individual books (Goodman,1986). Whole language does
not fit in with phonics or whole word instruction (Froese,1996). Whole language is
based off of learners using words to convey meaning (Goodman, 1986). When
working in a whole language environment, language is looked at as a whole. Words
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are not broken apart to bring back together again, as practiced through phonics (Raines
& Canady, 1990). The belief of whole language educators is that learners acquire
literacy skills through real, authentic use, not from practicing exercises during the
school day (Edelsky, Draper & Flores, 1991).
Whole language writing instruction works to incorporate multiple literary
elements, including speaking, listening, reading and writing (Goodman, 1986). To
begin a whole language focused writing session, pre-writing activities typically take
place. Through this practice, background knowledge is learned, refreshed or expanded
upon, allowing the writer to have more vocabulary and knowledge to begin writing a
text (Raines & Canady, 1990). Following this step in the process, reading about the
subject typically takes place. The student may be doing the reading to learn more
about the topic or a teacher or classmate may be reading aloud about the material
(Dixon & Tuladhard, 1996). It is a belief of whole language instruction that through
reading a text related to the subject that will be written on, students can understand the
vocabulary better and phrasing of words associated with the topic (Harris, 1992).
Often during the reading time, the teacher will ask questions and help lead a
discussion on the text to help clarify and solidify information (Fields, 1988). During
whole language writing time, a group of students will also be given time to brainstorm
together prior to writing. The final step of writing during a whole language writing
block is when the first draft of the writing piece is developed (Goodman, 1986).
Through these conversations and activities, it is believed that students are able to write
with proper sentence structure and prose because of their understanding of the topic as
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a whole, not the conventions in which writing should be structured (Dixon &
Tuladhar, 1996).
Several studies (Manning & Kamii, 2009; Graham & Hebert, 2011; Fitzgerald
& Shanahan, 2000) have looked into the writing products of kindergarten and first
grade students and worked to compare the writing products of students who were
taught to write using phonics training and children who were taught to write using a
holistic approach. In these studies, two groups were involved: a structured phonics
group and a group that was taught using a holistic approach. The structured writing
groups were given explicit phonemic awareness training as well as phonics
instruction. The structured group was taught to spell words by sounds before putting
these words and ideas together to form writing pieces. The holistic writing groups
practiced holistic writing from the beginning of their program, working to discover
elements of writing through their own experiences (Manning & Kamii, 2009). At the
end of the study, the two groups were assessed and compared. Analysis of the
students’ from both groups demonstrated that the children in the structured writing
programs wrote more words- and more difficult words- and could spell these words
correctly. In addition, the studies found that the overall compositions of the structured
writing groups were superior to the holistic writings groups compositions (Graham &
Hebert, 2011; Manning & Kamii, 2009).
Neuroeducation and writing. Although there are a few similarities between
the two descriptions of our stages in learning, Arwood’s Neuro-semantic Language
Learning Theory (NsLLT) differs largely from psycholinguistic and whole language
models of teaching and learning. The NsLLT offers support for creating classroom
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environments where all children, regardless of cognitive and skill levels, can access
the same information (Arwood, 2011). The Neuro-semantic Language Learning
Theory describes the steps of meaningful learning. In order to reach children,
educators must create a point of access for all children to engage in the process of
acquiring language (Arwood & Kaulitz, 2007). By breaking the classroom group into
smaller groups, the community of learners cannot work together to share their point of
connection to the material.
All humans have a social component that is shared; humans can think. An allencompassing literacy model pulls upon the similarities that we, as humans, share
(Arwood & Merideth, 2017). This union that all learners of the classroom can share
can help students to connect to the material, regardless of their level of thinking.
Opposite of a reductionist psycholinguistic model, learning based on pro-social
behaviors promotes the notion that the whole is better than the parts (Arwood &
Kaulitz, 2007). By beginning with a large concept and not the parts, every student is
able to create their own opinion or image of the concept and access the material in
their own experience and thinking (Arwood, 2011). Instead of breaking apart the
language to put it back together in the future, Arwood’s Neuro-semantic Language
Learning Theory suggests that our instruction should instead begin with concepts, not
the parts of language. By beginning with concepts, reading groups would not be
necessary in a classroom because each child would be able to access the concept and
relate to it in their own way. From this stage of identifying with the concept, the
language can begin to develop for each student at the stage and skill level they are
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currently capable of (Robb, 2016). Arwood suggested that instead of focusing on our
differences inside of a classroom, we focus on what we all have in common.
Summary
In our American schools, differing models of literacy instruction have risen
and fallen in popularity throughout the last eight decades (Venezky, 1987). Through
the years, two approaches- a psycholinguistic model and a whole language modelhave influenced our current literacy practices used in our schools today (Nowak,
Komarova, & Niyogi, 2001). Several theorists and their ideas helped to shape these
two influential models of literacy instruction. Noam Chomsky’s Universal Grammar
Theory, Albert Bandura’s Social Learning Theory, and Jean Piaget’s Cognitive
Development Theory have all worked to form the literacy models used throughout our
schools. More recently, the “decade of the brain” has brought about new ways of
implementing literacy practices in our schools. Ellyn Arwood’s Neuro-semantic
Language Learning Theory showcases a differing method from a psycholinguistic and
whole language approach to literacy instruction. A psycholinguistic approach, whole
language approach, and neuroeducation approach towards literacy instruction have all
been shown to be effective in early elementary classrooms. Current research indicates
that writing in kindergarten and first grade classrooms improves reading
comprehension, reading fluency and word reading (Graham & Hebert, 2011).
A great deal of literature exists on the topic of early childhood literacy and
the theories and practices that help to create successful literacy programs in our
schools. However, an overwhelming amount of the research on this topic is geared
towards the psycholinguistic model of literacy practices. A gap in the literature is
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found in the research that looks into the success of whole to parts literacy instruction
models. This study will contribute to this existing gap in literature by examining the
effects of a neuroeducation approach to writing.
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Chapter 3: Methodology
This chapter discusses the rationale to support the methodology that was used
to conduct this study. The purpose of this case study was to investigate the
effectiveness of a neuroeducation model of writing instruction in a kindergarten
classroom. Through this study, students were exposed to writing daily. Rather than
teaching the parts of language first, students worked with whole concepts and ideas
beginning on the very first day of kindergarten. Students were encouraged to think,
discuss, draw, and write about their ideas. As the teacher, my job was to help students
to see what the words they are thinking, talking, drawing, and writing about look like
in our English language. Without using sounds and letters to instruct early writing
skills, students were exposed to an alternative writing approach based on the
framework of Arwood’s Neuroeducation model.
Two research questions were considered in this study:
1.

What are the language function levels, as determined by an oral language
sample, of incoming Kindergarten students and how do these levels relate to
kindergarten readiness (i.e. low, medium, and high)?

2. Having had one unit of instruction using a neuroeducational approach to
writing, to what extent are students able to draw and write based on their oral
language sample and how is this a change from the first sample?
Research Design and Rationale for Methodology
The research in this study was a qualitative case study. During a case study,
the researcher focuses on “a unit of study known as a bounded system” (Mills & Gay,
2016, p. 399). A bounded system refers to one specific group of individuals, for
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example, a classroom or school (Mills & Gay, 2016). In this case study, the bounded
system was a classroom of 22 kindergarten students. A kindergarten classroom was
needed as the bounded system for this case study because it is the only grade level in
which some of the students will not have had exposure to the sounds and letters of the
alphabet. While all 22 students were a part of the writing process and participated in
this instructional approach; six students’ work was collected and analyzed purposively
to better understand how this instructional method affected students at different levels
of kindergarten readiness.
The research questions for this qualitative case study required a small sample
size in order to closely observe and analyze the oral and written language samples of
the participants throughout the unit of instruction. A large benefit of case studies is
that the data collection can be much more in-depth as a specific group of students’ data
is being collected (Mills & Gay, 2016). Through the research questions, the study
aimed to understand deeply how the participant’s oral and written language levels
correspond with one another and how language function levels change across this
mode of instruction that does not include explicit teaching of the alphabet.
Setting
One kindergarten classroom from one school in the Pacific Northwest
participated in this study. This school was a pre-kindergarten through 8th Grade
Catholic School serving 493 students. In 2015, the median home price in this
particular neighborhood was $654,275 and the median annual household income was
$98,823 (City Magazine, 2015) and accordingly, this Catholic school charged tuition,
but there were tuition assistance funds set up for families who value the Catholic
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education but were not able to pay for the full tuition each year. Seven percent of the
student body were on tuition assistance of some form. The residents of the
neighborhood nearly all had a high school degree or above; only 1% of the residents
did not graduate high school while 76% of the residents had at least a Bachelor’s
degree, and 41% of the residents had a graduate degree.
Sampling
A kindergarten readiness assessment was utilized to inform the participants
selected for this study using intensity sampling. Intensity sampling is a form of
purposeful sampling that allows the researcher to select a small group of participants
for in-depth analysis (Patton, 2001). Intensity sampling requires previous knowledge
or information on participants in order to choose the individuals as the participants in
the study (Miles, Huberman, & Saldana, 2014). This specific intensity sampling
procedure utilized a kindergarten readiness test specific to this school. All members
of this kindergarten classroom completed this readiness assessment at the
commencement of the school year. On the assessment students were asked to write
their own names, write the alphabet, write numbers 1-20, identify letters, and identify
sounds. From these assessments, the students were ranked from highest scoring to
lowest scoring. The participants were chosen accordingly to form three groups. The
two highest scoring students in the class formed the “high” group, the two students
ranking in the middle of the class formed the “middle” group and the two lowest
scoring kindergarteners formed the “low” group. Intensity sampling was useful in this
study to help to understand if students at different levels of kindergarten readiness
were all able to talk, write, and draw at the same language function level when
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providing oral and written language samples. In addition, the groupings that intensity
sampling created helped to understand if a mismatch existed in kindergarten readiness
scores and language function levels and characteristics.
Participants
The population used for this study was a class of 22 kindergarten students
ranging in age from 5 to 6. Six of the 22 students in this kindergarten classroom were
chosen as the participants for this study through intensity sampling, as previously
described. Specific demographics of the participants are shown below in Table 1.
Table 1
Demographics of Participants
Participant
Numbers

Age Gender

Ethnicity

Known
Letters

Known
Sounds

Interests

1

5

Male

White

26

26

Math, reading,
building blocks

2

6

Male

White

26

26

Music, recess,
friends

3

5

Female

White

13

13

Dress up, sewing,
younger brother

4

5

Male

White

18

12

Recess, games,
addition and
subtraction

5

5

Female

White

9

0

Friends, big
brothers, teachers

6

5

Male

White

7

0

Games, P.E. class,
building blocks
Note. Known letters and known sounds were assessed prior to the first day of
kindergarten. There are 26 letters and 26 sounds participants were asked to identify.
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Design and Procedures
For this qualitative case study, data was collected through a kindergarten
readiness assessment at the beginning of the school year and through language
function sampling on multiple occasions. Beginning on September 5, 2017 and ending
on September 8, 2017, all incoming kindergarten students completed a kindergarten
readiness assessment specific to this particular school during their kindergarten pod
meeting. These kindergarten readiness scores were used to both assign students to
classrooms evenly based on ability and to choose participants for this case study.
During the first week of school, an oral language sample was completed by
each of the six participants. To collect this data, the researcher first modeled story
telling using an event-based picture from an APRICOT I kit. The researcher identified
relationships between the agents, actions, and objects in the modeled story by
including elements that answer who, what, why, where, when, and how questions.
Following the researcher’s modeling, students were each shown two different eventbased pictures from the APRICOT I kit. The six students were each shown the same
two event-based pictures. Each student selected the picture they preferred. Students
were then asked to tell their story aloud to the researcher; this oral language sample
was audio recorded using an iPad and later transcribed onto the researcher’s computer.
The participants’ stories were transcribed verbatim. These oral language samples were
analyzed to determine the language function level of each student as described in the
‘instruments’ section of this chapter to answer the research question: What are the
language function levels of incoming kindergarten students and how do these levels
relate to kindergarten readiness (i.e. low, medium, and high)?
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Following the oral language sample, students were asked to draw and write
about the story they just told aloud. Students were given a piece of paper with the top
half blank for a drawing and the bottom half with lines for words to write about their
story (see Appendix A). This exercise aimed to determine if students could draw and
write based upon their oral language sample before receiving instruction. This exercise
helped the researcher determine if the student’s language function level in their
drawing and writing language sample matched their language function level from their
orally collected language sample. A difference in language function between the
methods of language sample collection helped to provide insight about possible gaps
in the student’s cognition, or thinking. These first two exercises took place on the same
day for an individual student. One or two students were assessed each day during the
first week of school (September 11-15, 2017).
For the next six weeks, drawing and writing based on event-based pictures was
the focus of whole group writing time for this entire kindergarten class. Each day,
about 30 minutes of time was dedicated to a component of the event-based writing
process. The introduction of the event-based picture to the completion of student
drawing and writing occurred over the course of three to five days. Each new lesson
(approximately one event-based picture and writing sample a week) begun by looking
at an event-based picture as a whole group. During this time, the researcher continued
to model answering questions in order to tell a completed story. Those questions were:
Who is in the event-based story? What are they doing? Why are they doing whatever it
is they are doing? How are they doing this task? When is this event taking place?
Where is this event taking place? The researcher modeled answering these questions
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aloud for the class and drew a picture of what is happening on the board for everyone
to see. As the picture was being drawn, the researcher ‘tagged’ the picture with words
that represent the idea. These words remained on the picture. In addition to tagging the
words on the picture, the words used to identify what is happening in the picture were
also indexed in a picture dictionary. For the first three weeks of this writing process,
the researcher and participants were all working off of the same event-based picture.
As students continued to practice this writing process, the researcher began to model
the writing process using an event-based picture from the APRICOT I kit and then
students wrote and drew based on a different event-based picture.
A major component of this specific writing process is the use of a picture
dictionary. The specific picture dictionary used in this study was a grid with a given
number of boxes (see Appendix A). In each box, students are able to correctly (with
the help of an adult) write a word they were unsure about and draw a picture of what
the word represents in their mind. The words each have their own box in the picture
dictionary and are accompanied by a picture that the individual feels represents the
idea. It is important to remind students during this time that everyone has their own
idea about what the picture looks like in their own brain; each learner should draw
their own pictures that they see when they think of the idea. We continued to practice
this skill of drawing and writing with emphasis on language for six weeks. For each
lesson, the researcher completed an example first and then students worked to draw,
index, and write about their ideas, using the researcher and other adults in the
classroom to help children write words they are unsure of. The writing pieces that took
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place during this six-week intervention were photocopied and kept as raw data for this
study. These writing samples were collected from September 18- October 27, 2017.
While other literacy activities were happening in the classroom throughout this
study, the explicit instruction of sounds and letters was not taught within this
kindergarten classroom. Outside of our writing block each day, about an hour of our
day was spent working in small groups. During our small group time, different groups
of kindergarteners met with the teacher, teacher aide, or parent volunteers while other
groups worked on a literacy- reading, writing, thinking, listening, speaking, viewing,
and calculating- station around the room. In addition to small group work and a
writing block, this kindergarten classroom also had at least one read aloud time during
the day when the teacher read a story aloud to the whole class while sitting at a
community carpet.
After this six weeks of structured writing practice, the same six students were
asked to create an oral and a written language sample using the same procedure
described before. Each of the six students again chose an event-based picture, chosen
from two new pictures that have not been previously used or viewed throughout this
case study. As done the first week of school, the researcher again began the language
sample by first modeling telling a story to the group of students. The researcher’s story
answered the following questions: who is in the story? What are they doing? Why are
they doing whatever it is they are doing? How are they doing this task? When is this
even taking place and where is this event taking place? Once the researcher had
modeled the story telling, each participant chose from two new event-based pictures
from the APRICOT I kit. Using the picture of their choice, the students were recorded
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individually as they told their own story. Following the same steps that had been
practiced for six weeks, kids worked to orally tell the story that they believe is
happening. These recordings were later transcribed and assessed for the individual’s
language function level. This final assessment was compared to the first oral language
sample and the language function levels of the participants was compared.
Once the students had shared their story individually with the researcher, the
participants were given a piece of paper to draw and write about their story. An
identical procedure took place to measure the participants’ writing and drawing based
on their oral language sample. Students could begin by either drawing or writing; the
researcher took note of what portion the participants began with. These final writing
and drawing samples were analyzed and the results were again compared with the oral
language sample to measure if the participants’ language function levels from both
language samples were the same or different from one another. In addition, this final
assessment was compared to the first two language samples collected during the first
week of kindergarten. This data was collected throughout the course of a week
(October 30-November 3, 2017).
Instruments
To select the six participants and collect and analyze the language samples, the
researcher used a number of different instruments. Specifics about each portion of the
organization of the study and future data collection is detailed below.
Kindergarten readiness. Beginning on September 5, 2017 and ending on
September 8, 2017, all incoming kindergarten students completed a kindergarten
readiness assessment. These were completed in small groups of five to six students
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during half day sessions. The kindergarten readiness assessment included a number of
activities and assessments. First, students were asked to draw or write about their
family. One of the teachers modeled this by drawing and writing about their own
family, then students were asked to do the same using a piece of paper that is divided
in half; the top half is blank for students to draw a picture of them and their families
on and the bottom half has four lines for students to write about their families. This
portion of the kindergarten readiness test worked to determine if students were able to
draw their own families and also served as a point of reference for each teacher to ask
the students about their own family and activities they like to do together as a family.
Through this drawing, possible writing and conversation, the researcher was able to
get a glimpse into the language function level of each student. Second, students were
observed as they interacted with one another while using wooden blocks and pattern
blocks. This activity helped the researcher to observe the social skills of the incoming
kindergarten students and examine how students are able to talk with their peers and
work together to build with blocks. Third, during this time students are building with
blocks, teachers pulled students one-by-one to come to a table where students were
asked to write their name and the ABC’s on a given piece of paper. Through this
assessment piece, the researcher was able to see which students have worked with the
alphabet before and which students are not familiar with the letters of the alphabet.
The final assessment that was administered is the Dynamic Indicators of Basic Early
Literacy Skills (DIBELS) assessment (Goodman, 2006). DIBELS involves a series of
one-minute tasks administered to students with an aim to measure their phonemic
awareness, oral reading fluency, and comprehension (Riedel & Samuels, 2007). This
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assessment is required by this particular school prior to enrollment in the kindergarten
school year. Similar to the alphabet assessment, the DIBELS assessment provided the
researcher with a data point to indicate if previous learning of sounds and letters had
occurred before the beginning of kindergarten. For incoming kindergarten students,
the key DIBELS kindergarten readiness assessment is “letter naming fluency,” which
is tested by asking students to name as many letters on a piece of paper as they can in
one minute. If successful in this task, students are then asked if they know the sound
that the letter makes. The DIBELS assessments have proven that they are reliable and
valid through multiple research studies: “DIBELS assessment has been researched
extensively to ensure that it meets strict criteria for reliability and credibility” (Oregon
Department of Education, 2015, para. 12). The kindergarten readiness assessments
were compiled and students were grouped by the kindergarten teachers into three
groups: “above grade-level,” “on grade-level,” and “below grade-level.” These three
groups were then translated by the researcher as “high”, “medium,” and “low” groups
for the purposes of this study.
Oral language sample. APRICOT I (1985) event-based pictures was used as a
shared referent to collect an oral language sample. APRICOT I pictures are aimed at a
pre-operational thinker (ages 3-7) (Piaget, 1972; Arwood, 2011), hitting the age group
used in this study as kindergarten students typically fall under this category. These
event-based pictures contain agents completing an action in a specific setting. The
researcher chose one event-based picture to model her story to the class. The entire
class was present at the classroom’s “community circle” as the researcher shared her
story. The researcher worked to tell an exaggerated story that answered the questions
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who, what, why, where, when and how to the class. Following the modeled story, the
six participants were individually given a choice of two new event-based pictures.
Once the participant chose an event-based picture, an audio recording of the
participant telling their story based on the picture began. As the participant finished
telling their story, the audio recording was stopped. At a later time, the researcher
transcribed the audio recording and the oral language sample verbatim.
Each language sample was then analyzed for language function characteristics
by examining the students’ displacement, semanticity, flexibility, productivity, and
redundancy (Arwood, 2011). Below, Table 2 defines the expanded language function
characteristics used to analyze oral and written language samples.
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Table 2
Expanded Language Functions (Arwood, 2011, p. 70).
Cognitive

Social meaning

Language example

Displacement Ideas are separate
from the physical
existence of a
person, action, or
object

Communication with
others can occur
across space and time.

Jasmine, a nine-yearold third grader, is
able to write about
the 1800s and
pioneers.

Semanticity

Concepts increase
in complexity from
the overlapping and
layering of
meaning.
Concepts can be
used in a variety of
ways.

More complex
meanings can be
shared about higher
order thoughts.

Rialto is able to talk
about freedom of
speech as a US
Constitutional basic
right.
Sharon is able to
function actively at a
meeting in an
unknown venue that
she has never seen.

Productivity

Concepts mean
similar ideas
whether they are in
spoken or written
form.

Redundancy

Concepts increase
in meaning to the
point where they
must become a new
concept.

Concepts can be
understood whether
communicated
through writing or
speaking or drawing
or numeracy.
People can be very
specific and efficient
in conveying
messages to others.

meaning

Flexibility

Communication with
others takes on more
variety.

Ashraf is able to
read, write, talk,
listen, view, think,
and calculate in
standard English.
Clara’s speaking is
very effective
because she is able
to use English in a
very efficient
manner.

The specific questions were influenced and modeled after Arwood’s
“assessment for restricted language function” (Arwood, 2011, pp. 187-188). These
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questions are set up to identify the pre-language functions of restricted language and
are detailed below. Restricted language is language that fails to communicate without
the listener having to take more than a shared responsibility (Arwood, 2011). If the
answer to the questions listed below was predominately ‘no’, the participants was
operating at the pre-language level. According to Arwood, if the answer to these
questions was ‘yes’ the participant was operating at a language level where they
exhibit an ability to adequately communicate an idea to another individual (Arwood,
2011).
1. Does the child address other and expect other to respond? This assesses
the function of the child (agent) in relationship to others (relational
function).
2. Are the child’s utterance appropriate for the context? This assesses the
function of whether the child’s language refers to the topic (referential
function).
3. Does the child use the utterances to share the meaning of the context?
This assesses the child’s shared-referent function (shared function).
4. Does the child use consistent age-appropriate forms? This assesses the
child’s ability to use different forms for different meanings
(productivity function).
5. Does the listener have to interpret the child’s intent or specific
meaning? This assesses the child’s ability to develop a variety of
meaning (semanticity function).
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6. Does the child talk about the ‘here and now?’ This assesses how well
the child can talk about the ideas that the child cannot see or touch or
may be in time or place that is at a distance from the child
(displacement function).
7. Does the child talk about a variety of different topics? This assesses the
child’s ability to use a variety of different types of utterances (flexibility
function).
8. Are the child’s utterances semantically accurate in meaning? This
assesses another aspect of how well the child is acquiring concepts
(semanticity function).
9. Are the child’s utterances succinct in meaning or redundant? This
assesses how well the child can use the English language to mean
exactly what is intended- who, what, where, when, why, how?
10. Does the listener understand the speaker’s meaning without having to
take on more than a ‘shared’ level of understanding? This assesses
whether or not the language functions in a concrete way of sharing
meaning” (p. 187-188, Arwood, 2011).
Since all of the participants of this study are between the ages of 5 and 6, they were most
likely operating at a pre-language level. Because of this, questions 1-4 were
chosen and broken down into further questions to analyze the participants’ language
samples. The questions chosen to analyze the language samples are written below as
questions 1-4. The clarifying questions used to analyze the data of the participants in
further detail are written below the numbers and are indicated by a letter. The questions
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are as follows:
1. Does the child address other and expect other to respond? This assesses
the function of the child (agent) in relationship to others (relational
function).
a. Does the child make appropriate eye contact and turn their
bodies in the direction of the speaker?
b. Does the child wait for a response from the adult to talk?
c. Does the child use appropriate inflection for the perceived
intention of the utterance?
2. Are the child’s utterance appropriate for the context? This assesses the
function of whether the child’s language refers to the topic (referential
function).
a. Does the child stay on topic provided by the researcher?
b. Does the child change the topic appropriately?
3. Does the child use the utterance to share the meaning of the context?
This assesses the child’s shared-referent function (shared function).
a. Is the child using the picture to come up with questions and
comments?
b. Is the child talking about things outside of the picture?
4. Does the child talk about the ‘here and now?’ This assesses how well
the child can talk about the ideas that the child cannot see or touch or
may be in time or place that is at a distance from the child
(displacement function).
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a. Is the child including ideas that have seemingly occurred in the
past or the future context?
b. Does the child connect the ideas within the appropriate time
function?
The following two tables were utilized to help the researcher analyze the oral and
written language samples. Table3 was used by the researcher to analyze the oral and
written language samples according to levels of language function.
Table 3
Cognitive Language Function Levels by Age (Arwood, 2011, p. 260)
Cognitive Function Language
0-2

Pre-production or silent emerging to telegraphic production such as
“mama juice” (pre-language function)

2-7

Shows restricted and limited function… my toys, my school, my rules
(pre-language function)

7-11

Shows grammatically complete ideas in conversation with all literacy
processes being conventional. Person can read, write, think, view, listen,
speak, calculate about what others read, write, talk, and so forth
(language function)

11+

Language is time based and functions as a tool for learning; efficient use
of language (linguistic function)
Following the collection of the oral language sample, participants were asked

on the same day to draw and write about the oral story he/she just told. This writing
and drawing sample was collected one-on-one and examined to see if the participants’
language function level matches with his/her ability to draw and write. Participants
were asked to draw and write on a piece of paper that is divided into two sections: one
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for a drawing, one for writing words. The drawing and writing samples were examined
for the same language functions as the oral sample was. The researcher looked to see
if the oral language sample and written language sample were completed at the same
level. The questions listed above under ‘oral language sample’ were asked once again.
Data Analysis
The data from this study was analyzed using second cycling coding,
specifically pattern coding (Miles, Huberman, & Saldana, 2014). Pattern coding is
used in qualitative research to represent theoretical constructs. Preexisting codes are
used during second cycling pattern coding that have been determined based on
theoretical frameworks or previous research (Miles, Huberman, & Saldana, 2014). For
the purposes of this study, the codes are based off of Arwood’s Neuro-semantic
Language Learning Theory. The codes used in this study were flexibility, semanticity,
redundancy, displacement and productivity. Through the steps of the research
process, each research question was answered and analyzed using the following data
analysis process:
Research question #1: What are the language function levels of incoming
Kindergarten students and how do these levels relate to Kindergarten
readiness (i.e. low, medium, and high)?
Six students were chosen as the participants prior to the beginning of the
school year based on their kindergarten readiness scores (i.e., low, medium, high). As
previously detailed in the ‘design and procedures’ section, these six participants
provided an oral language sample at the beginning of the school year. This language
sample was analyzed to establish the language function level of each student, using
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Table 3. The researcher used the 4 questions and their sub-questions listed under the
“instruments” section to guide the process of determining language function level.
Each student’s language function level was categorized and reported in chapter four.
The result of the oral language sample was compared to the kindergarten readiness
score to describe the connection, or lack thereof, between the two assessments. The
same four questions outlined above were used to analyze the drawing and writing
samples. The oral and written language samples were compared to one another and the
participants’ language function level was determined and documented. An analysis of
language function characteristics were also analyzed and reported.
Research question #2: Having had one unit of instruction using a
neuroeducational approach to writing, to what extent are students able to
draw and write based on their oral language sample and how is this a change
from the first sample?
In order to answer the second research question for this study, an additional
oral and written language sample was required. Again, the oral language sample was
analyzed using questions that were created based on four of Arwood’s questions
detailed in the ‘instruments’ section. It was determined through the answers to these
questions that the participants were operating at a pre-language level. Following the
oral language sample analysis, the written language sample was analyzed. The
identical questions were answered concerning the drawing and writing sample. The
oral language sample and the written language sample were both analyzed and a
language function level was assigned to the two language samples. These language
function levels were compared to measure if the language function level of the
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participants has changed over the course of six weeks or if other noticeable differences
were made, specifically in language function characteristics.
Ethical Considerations
Throughout this study, each student was kept confidential. Each student
participated in the oral and written language samples; the six students who are a part
of the study were treated no different than the other members of the classroom.
Institutional Review Board (IRB) approval was obtained on August 25, 2017.
Role of the Researcher
This researcher is a kindergarten teacher at a Catholic Elementary School. She
has been teaching for five years at this same school. The last three years, she has been
a first grade teacher; this was her first year as a kindergarten teacher. Since June 2015,
this researcher has been enrolled at the University of Portland in the Doctor of
Education program, following the Neuroeducation track. Through the years of taking
Neuroeducation courses, this researcher has discovered that there are multiple ways to
help encourage kids to write about their ideas. Because of this, the researcher believes
that this neuroeducational approach to writing can work for young students. This bias
was be avoided through peer debriefing. The external input of other individuals was
help to bring in new ways of looking at the information, challenge the researchers’
assumptions, and bring to light questions that must be addressed. Through peer
debriefing, the credibility is increased and bias is reduced (Creswell & Miller, 2010).
Summary
Chapter 3 highlights the methodology that was completed for this case study.
This chapter begins by discussing the nature of this study: a qualitative case study that
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aimed to investigate the effectiveness of a neuroeducation model of writing instruction
in a kindergarten classroom. This case study observed six students carefully over an
eight-week period of time. The six students were chosen out of a classroom of 22
students based upon their kindergarten readiness assessment prior to the beginning of
their kindergarten year.
These six students provided the researcher with four language samples
throughout the study. The first two language samples (one oral and one written) were
given during the first week of the study. To begin, an oral language sample was
collected. The participants were shown two event-based pictures to choose from. Once
a picture was selected, the participant was asked to tell a story based upon the chosen
picture. This oral language sample was analyzed and a language function level was
assigned to the student by examining their displacement, semanticity, flexibility,
productivity, and redundancy (Arwood, 2011). Following the oral language sample,
the participant was asked to draw and write about the story he/she just orally told. This
writing sample was also assessed to determine if the participant’s oral language
function matches with their written language function.
After the first two language samples were collected, this kindergarten
classroom (all 22 students) continued to practice the skill of story-telling based upon
an event-based picture from the APRICOT I kit. This skill was practiced as a whole
group for the next six weeks. Participants completed approximately one written piece
each week. At the end of the six weeks, the same process was followed that was
completed during the first week of school. Two language samples were collected by
the researcher: one oral and one written. Once all of the data had been collected, the
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researcher used second cycle coding to code the data and measure if the language
function of the six participants had changed over the course of six weeks. The data
was analyzed and reported in chapter 4.
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Chapter 4: Results
The purpose of this study was to investigate the effectiveness of a
neuroeducation-based literacy instruction for six kindergarten students from one,
small, private school in the Pacific Northwest. In order to examine the effects of this
neuroeducation-based instruction, the six participants completed four language
samples: an oral and a written language sample prior to the instruction and an oral and
a written language sample at the completion of the 6-week instruction period. These
language samples were used to determine language function levels of kindergarten
students and sought to answer the following questions:
1. What are the language function levels of incoming kindergarten students and
how do these levels relate to kindergarten readiness (i.e. low, medium, and
high)?
2. Having had one unit of instruction using a neuroeducational approach to
writing, to what extent are students able to draw and write based on their oral
language sample and how is this a change from the first sample?
This chapter is organized into sections according to these two research questions.
Both research questions are stated below with the respective results following. The
results for each question begin with a summary of the six participants’ language
samples. Following the summary, a table or figure represents the results and
individual descriptive results for each participant are discussed.
Question 1: Language Function Level by Kindergarten Readiness Scores
The first research question investigated the language function levels of
incoming kindergarten students and how these levels related to kindergarten readiness
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(i.e. low, medium, and high). The six participants completed a kindergarten readiness
assessment and were grouped into three groups. These groups represented
participants’ kindergarten readiness scores that were high, or above grade-level, were
medium, or on grade-level, and were below grade-level. The kindergarten readiness
tests were scored based upon the students’ abilities to write their own name (first and
last), the alphabet, and numbers 1-20. In addition, students were asked to demonstrate
their ability to rhyme and identify the beginning sound of a given word. Participants 1
and 2 had the highest kindergarten readiness scores in the classroom. Participants 3
and 4 were in the “medium” group, ranking at number 10 and number 11 in the class of
22 students. Participants 5 and 6 were the two lowest scoring students in the
classroom. The language function levels of these six students was then measured and
analyzed according to language function characteristics. All six participants
demonstrated through their oral and written language samples that their cognitive
language function levels were at the pre-language level. Table 4 displays the
participants’ kindergarten readiness scores and their language function levels as
determined through the pre-language samples attained the first week of this study.
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Table 4
Kindergarten Readiness Scores Compared with Language Function Levels
Participant
Numbers

Kindergarten Readiness
Level
High

Language
Function Level
(Oral)
PL

Language
Function Level
(Written)
PL

1
2

High

PL

PL

3

Medium

PL

PL

4

Medium

PL

PL

5

Low

PL

PL

6

Low

PL

PL

Note. PL= Pre-Language
Next, individual descriptive results from the first set of language samples are
highlighted. As all the participants showed their language function level is the same
(pre-language), the differences in their oral and written language samples and
complexity of the function of their language is highlighted through the descriptive
results. These results are organized by kindergarten readiness sub-groups.
Kindergarten readiness level: High. Participant 1 chose “The Barbeque” (see
Appendix B) to model his first set of oral and written language samples. In this eventbased picture, there are two young boys, a woman, and a man in a green field. The
man is barbequing meat, the woman is tossing a salad, and the boys are playing with a
ball. The ball is thrown onto the picnic table and appears to knock over a pitcher of
lemonade. Participant 1’s drawing and written pre-language sample, a transcription of
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his oral language sample, and a transcription of his written language sample is shown
below:
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Oral language sample.
“This is the cooker mom and this is the thrower brother and that’s the little brother
and that’s the silly dad… So the thrower brother is throwing a shrinker which
shrinks things which landed on the table and the pink stuff landed on the silly dad
and the silly dad is going to shrink as small as the dad”
Transcription of written language sample.
“Thrower grandpa throwed the ball the ball turned into a shrinking machine”
Figure 1. Participant 1’s drawing and writing and a transcription of both his oral and
written pre-language sample.
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Participant 1 demonstrated that he was operating at a pre-language function
level through both his oral and written language samples. When given the option of
two event-based pictures, he chose “The Barbeque” (see Appendix B) to tell a story
about. At large, Participant 1 revealed that his utterances were not appropriate for the
picture. His oral story did not match with the illustration shown and his ideas are not
clear to the researcher. Participant 1’s oral language sample required interpreting and
questioning on the part of the researcher to understand the story. Because of this,
Participant 1’s oral language sample lacked in efficiency and productivity, pointing to
the notion that he was operating at a pre-language function level.
Participant 1 exhibited his pre-language function level while completing his
written language sample as well. Similar to his oral language sample, Participant 1’s
written language sample was lacking in semanticity, as defined by Arwood (2011).
There was not any depth to his concepts and his ideas required interpreting and
questioning by the researcher to understand the story. This written language sample
was missing features of semanticity, particularly expansion and modulation. When
writing and drawing for his written sample, seen in Figure 1, Participant 1 wrote
“Thrower grandpa throwed the ball.” By writing “throwed” instead of the
grammatically correct “threw,” Participant 1 showed that his ability to modulate his
language was not at the language level. While the participant had two basic semantic
relationships present in his written sample, he did not answer the questions answering
who, what, why, when, and how, again exemplifying that he was at a pre-language
level in both his oral and written language (Arwood, 2011).
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Participant 2, who was also one of the highest scoring students in the class on
the kindergarten readiness assessment, performed similarly on his oral and written
language samples. Participant 2 chose “The Grocery Store Display” (see Appendix C).
In this event-based picture, there are two boys, a man, and a woman walking through a
grocery store. Food cans from a display have been knocked onto the ground. Below,
Participant 2’s drawing based upon an APRICOT I event-based picture, his writing
sample, and a transcription of his oral language sample is shown.
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Oral language sample.
“I think uh that this is the mom, that is the grocery person this is the boy and that’s
the snow person and I think he thinks that the kids did it but I kind of think he did it
because he has that face and I think he is trying to tell the mom what happened but
he is trying to clean all of them up before mom finds out because he did it and I
don’t think that believe them but then they would but then mom would not believe
them anymore because they are little guys and so I think he is the one who did it and
now he looks like they are in trouble and if he is trying to help, he is trying to put
them back and if he is the one doing that he is not taking care of his job so I don’t
think he is the real grocery man um and I also don’t think they are very good at
telling the truth so I pretty much think he is the one”
Transcription of written language sample.
“Lad was looking for a grocery man and the cans The kid was looking for his mom
mom (was) looking out”
Figure 2. Participant 2’s drawing and writing and a transcription of both his oral and
written pre-language samples.
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Participant 2 was excited to choose “The Grocery Store Display” picture to
model his oral and written language samples based upon. He quickly dove into telling
his story, however his story lacked productivity and clarity. His story required
interpreting from the researcher to understand what was happening in the story.
Participant 2 did not tell a story that followed a logical order, but instead his story
jumped back and forth between the agents and actions in an unclear manner.
Although Participant 2’s story contained basic semantic relationships, these
relationships were not expanded upon in a way that would suggest that he is operating
at a language level. The agents in his oral story do not have names, but are instead
referred to as “kid,” “grocery man,” “the mom,” and “little guys.” This inability to
expand the agents beyond their roles suggests his pre-language level.
In Participant 2’s written language sample (see Figure 2), he also showcased
that his language function level is a pre-language level. Although both samples
demonstrated his pre-language level, his written language sample included three clear,
basic semantic relationships. Participant 2 wrote “Lad was looking for a grocery man
and the cans The kid was looking for his mom mom (was) looking out.” While this
piece did possess these semantic relationships and named an agent, the three
statements do not clearly relate to one another and do not flow in a logical, sequential
manner, indicating his pre-language level. In addition, the participant did not discuss
events that may have occurred before or will occur after the event shown in the
picture. This lack of displacement reveals that he was not operating at the language
level.
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Kindergarten readiness level: Medium. Participant 3 chose “The Kite in the
Tree” (see Appendix C) to complete her oral and written language samples. In this
APRICOT I picture, there are four people outside. A kite is stuck in the tree. One
man is on a ladder pulling the kite away from the tree; the other three people are
standing on the grass looking at the man who is on the ladder. Participant 3’s drawing
and written pre-language sample, a transcription of her oral pre-language sample, and
a transcription of her written pre-language sample is shown below:
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Oral language sample.
“So my cousin accidently flew um the kite into the tree and my dad had to get a
ladder to try to get it out of the tree. I hold the ladder so it was stable so Daddy
didn’t fall down. My little brother um wanted a turn to fly the kite but the kite was
up in the tree and it got a little ripped so we had to tape it back together and it was
pretty fast so he could have a turn and everything was good.”
Transcription of written language sample.
“My cousin accidently flew the kite into the tree it got a little ripped daddy got tape
we taped it”
Figure 3. Participant 3’s drawing and written language sample, a transcription of her
oral language sample, and a transcription of her written language sample.

69

Participant 3 was quick to want to tell a story, asking the researcher “can I start
yet?” moments after she selected her event-based picture. Participant 3’s story focused
on the ‘here and now,’ a key indicator of pre-language level, as she described what was
happening in the picture. However, she showed her ability to go beyond the ‘here and
now’ as she ended her story telling the researcher that her brother wanted a turn to fly
the kite, a semantic relationship that was not shown through her picture. Although this
demonstrated an element of displacement, the participant did not fully connect the
ideas within the appropriate time function, causing her to still be functioning at a prelanguage level.
Participant 3 was also eager to complete her written language sample. Of the
six participants, her written language sample had the most advanced level of
semanticity. As this participant was drawing and tagging her picture, she
demonstrated her ability to modulate her language. Participant 3 was aware that to
change the meaning of the word “tape” to past tense she would need to add a “d.” In
addition, Participant 3 named the people in her story, demonstrating her ability to
extend her language. Although Participant 3 exhibited several uses of language level
extension, expansion, and modulation, her language function level is still seen as prelanguage level as the language could still be extended further to include more details
and information.
Participant 4 chose “The Barbeque” (see Appendix B). Participant 4’s drawing
based upon the APRICOT I event-based picture, his writing sample, and a
transcription of his oral language sample is shown below:
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Oral language sample.
“We stayed then he was trying to catch it but he was too low and the mom was
surprised and dad was clapping I think and I don’t know”
Transcription of written language sample.
“The boy threw the ball”
Figure 4. Participant 4’s drawing and written language sample, a transcription of his
oral language sample, and a transcription of his written language sample.
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Participant 4 did not appear to be interested in telling a story after he chose his
event-based picture. It took prompting by the researcher for Participant 4 to begin his
oral story and then he shared his story in a quiet voice with his head leaning on his
hand for support. Participant 4’s oral language sample lacked in semanticity,
efficiency, and productivity. The participant did not use extension, expansion, or
modulation to describe what was happening in his story. His story was difficult to
follow and required interpreting and questioning from the researcher. Participant 4’s
oral language sample did not follow a logical sequence and cannot stand alone,
causing his language to be at a pre-language level.
Participant 4’s written language sample included one semantic relationship. He
wrote “The boy threw the ball” and drew a picture of one boy throwing one ball. His
picture matched with his words demonstrating that he can create an age-appropriate
semantic relationship; however, this sample lacked a depth of concepts showing that
Participant 4 was operating at a pre-language level in his written language as well.
His sample was focused entirely on the ‘here and now;’ there was no discussion of an
idea that the participant cannot see.
Kindergarten readiness level: Low. Participants 5 and 6 were the two lowest
scoring students in the class on their kindergarten readiness assessment. Both
participants demonstrated that they are operating at a pre-language level through their
oral and written language samples. Participant 5 chose “The Kite in the Tree” (see
Appendix D) for her pre-oral and written language samples. Participant 5’s drawing
and written language sample, a transcription of her oral language sample, and a
transcription of her written language sample is shown below:
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Oral language sample.
“So um there was a kite got stuck and they was trying to get it down and um there
was a rattle and the Ella is holding the rattle and my dad was climbing up to get it
and he is holding it Miles was holding it and Grace is right there and um the tree is
that’s it”
Transcription of written language sample.
“They was a kite stuck in a tree”
Figure 5. Participant 5’s drawing and writing sample and a transcription of both her
oral and written pre-language sample.
Note: The names “Ella,” “Miles,” and “Grace” were inserted into Participant 5’s written
language sample to protect their identity.
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Participant 5 was eager to put herself into the picture, instantly pointing to the
girl with pigtail braids and saying “that girl has hair like me.” By instantly putting
herself into the story, Participant 5 shows that she is operating at the pre-operational,
pre-language level. At the pre-language level, individuals’ thinking and story-telling is
all about themselves. The individual is at the center of their own thinking at this level.
Once she began to tell the story, she once again chose to put herself and her family
members into the story, demonstrating her inability to be flexible with her language
and incorporate people and actions happening outside of the picture into her work.
This inability to think beyond the ‘here and now’ is a major indicator of being at a prelanguage level. In addition, her oral language sample indicated her pre-language level
through the use of grammatically incorrect phrases such as “they was.”
Participant 5 used similar language in her written language sample writing
“they was a kite stuck in a tree.” This phrase demonstrates that the participant is not
yet able to modulate her language to show that she is at the language level. Participant
5’s written language sample had one semantic relationship although her drawing
showcased multiple basic semantic relationships. Her written sample suggested that
she was operating at a pre-language level through this lack of expansion of multiple
semantic relationships.
Similar to Participant 5, Participant 6 showcased his pre-language level
through both his oral and written pre-language samples. Participant 6 chose “The
Grocery Store Display” (see Appendix C). Participant 6’s drawing and written
language sample, a transcription of his oral language sample, and a transcription of his
written language sample is shown below:
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Oral language sample.
“Um how did they get there?... Um that they took the car and then they then they go
back to their house and then and then they just relaxed or they went to sleep”
Transcription of written language sample.
“They went to (the) shop the cans fell down”
Figure 6. Participant 6’s drawing and written pre-language sample, a transcription of
his oral pre-language sample, and a transcription of his written pre-language sample.
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Much like his classmates, Participant 6 also demonstrated through both his oral
and written language samples that he was operating at a pre-language level.
Participant 6 told a story that lacked in semantic features, particularly expansion,
extension, and modulation. His story did not share any specific information and it did
not answer who, what, why, when, where, or how questions. When an individual is
capable of including information in their language samples that answers these
questions, their language function level is increased. Interpretation and questioning by
the researcher was needed to have a complete understanding of the story as these
components of story-telling were not included in this pre-language sample.
Participant 6 did continue his story on to reach past what was shown on the eventbased picture, mentioning that “then they just relaxed or they went to sleep.” Although
this shows a glimpse into flexible language, the inefficiency of his oral language
sample pointed to his pre-language level.
The six participants showed that their language was restricted. Through their
oral and written language samples, the participants demonstrated that they have
limited function of language as their samples indicated that they are lacking elements
of displacement, semanticity, flexibility and productivity. Overall, the findings
gathered from the first research question suggest that all participants in the study,
regardless of kindergarten readiness level, were operating at a pre-language function
level.
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Question 2: Language Function Level by Readiness Scores After Six-Week
Neuroeducation-based Instruction
The second research question sought to explore if language function changed
from the first set of samples after having had one unit of instruction using a
neuroeducational approach to writing. It was found that after one unit of instruction
using a neuroeducational approach to writing, all six participants demonstrated once
again through their oral and written language samples that their cognitive language
function levels matched within their given age range (2-7). While improvements in
language function characteristics are shown through their post-instruction oral and
written language samples, the six participants still show that they are operating at a
pre-language level. Below, Table 5 displays the participants’ kindergarten readiness
scores, their language function level at the beginning of the study, and their language
function level after one unit of instruction. Following Table 5, individual descriptive
results for both an oral and written language samples are discussed and organized
through kindergarten readiness sub-group.
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Table 5
Language Function Levels After One Unit of Instruction: Oral Language Function
Level Compared with Written Language Function Level
Participant
Numbers

Kindergarten
Readiness
Level

Language
Function
Level
(Oral- Pre)

1

High

PL

2

High

3

Language
Function
Level
(Written-Pre)
PL

Language
Function
Level
(OralPost)
PL

Language
Function
Level
(WrittenPost)
PL

PL

PL

PL

PL

Medium

PL

PL

PL

PL

4

Medium

PL

PL

PL

PL

5

Low

PL

PL

PL

PL

6

Low

PL

PL

PL

PL

Note. PL= Pre-Language
Next, individual descriptive results are highlighted. Through the individual
descriptive results, the increases in language function and characteristics are
showcased. While all six participants continued at the pre-language level at the
conclusion of this study, growth was made in areas of language function and
characteristics. These results are once again organized by kindergarten readiness subgroups.
Kindergarten readiness level: High. Participant 1 chose “Feeding the
Chickens” (see Appendix D) for his post language samples. In this event-based
picture, there is an older man standing by a trough, a boy shoveling hay, and another
boy feeding chickens. Participant 1’s post language samples drawing and written
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language sample, a transcription of his oral language sample, and a transcription of his
written language sample is shown below:
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Oral language sample.
“Me and I’m at a park with my little brother and I’m scooping hay with my brother
and I scooped too much of the hay and it went down pouring the hay down the hill
and my brother fell and knocked over the chicken seeds and the chicken seeds
dumped and dumped into the toilet and the chickens flushed down the toilet and the
chickens were rotten and then I ate them”
Transcription of written language sample.
“I am using a shovel to scoop the hay. It flooded the hay. My brother flooded the
chicken food.”
Figure 7. Participant 1’s drawing and written language sample, a transcription of his
oral language sample, and a transcription of his written language sample.
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Participant 1 demonstrated after the six-weeks of instruction that he was
operating at a pre-language level through both his oral and written language samples.
In his post oral language sample, his story contained more semantic relationships than
his pre-language sample; however, these relationships are not clearly stated and do not
follow a logical order, demonstrating his pre-language level. Participant 1’s semantics
are his barrier into operating at a language level. Through his oral language sample, it
was clear that his ideas could be expanded and extended upon to create a language
sample with concrete ideas. Participant 1’s written language sample showed clear
improvements in language function characteristics, when compared with his first
written language sample. In his post written sample, Participant 1 modulated his
language to include words such as “using” and “flooded.” Without prompting from the
researcher, Participant 1 worked to change the words ‘use’ to ‘using’ and ‘flood’ to
‘flooded’ to represent the proper tense. Although he was able to modulate the word
‘flood,’ the use of this word was not appropriate for the picture drawn or words he
wrote as ‘flood’ is used to describe what happened to the hay and chicken food. Hay
and chicken are not items that can flood, as the word flood relates to an overflow of
water. This misuse of the word is an indication of his pre-language level.
Below, Participant 2’s post language samples- oral and written- are displayed
in the figure. Participant 2 chose “The Milk” (see Appendix E) for his second set of
language samples. In this picture, a boy is standing on a stool, a woman is on the
opposite side of the room with a spoon in her hand, a cat is tipping over a carton of
milk, and three kittens are on the ground licking the milk.
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Oral language sample.
“The um the uh mom and kid were making a cake and the kid scared the cat and the
mom was very mad and also I think the cat got up there by itself because it can
climb and it is very not good for cats to eat sugar and I do not think cats are
supposed to dump over sugar things because they don’t have arms.”
Transcription of written language sample.
“The kid and mom were baking a cake the cat knocked over the sugar and mom was
mad.”
Figure 8. Participant 2’s drawing and written language sample, a transcription of his
oral language sample, and a transcription of his written language sample.
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Participant 2’s oral and written language samples exhibited his pre-language
level, especially through his semanticity. In both samples, Participant 2 referred to the
agents as ‘kid,’ ‘mom,’ and ‘cat,’ demonstrating his pre-language level as he did not
practice his extension by naming the child, mom, or cat. His oral language
additionally showcased his pre-language level as his story was not efficient and does
not follow a logical sequence. In his oral language sample, Participant 2 changed
from telling a story to stating his opinion, demonstrating to the researcher that he was
still operating at a pre-language level after the conclusion of the six-week
neuroeducational writing instruction. Similar to his oral language sample, Participant
2’s written language sample was also missing strong components of expansion and
modulation needed to demonstrate a language level of writing. His written language
sample possesses basic semantic relationships but these relationships could be further
expanded upon to answer the questions why and how. Participant 2 ends his story by
stating that “mom was mad” but the researcher is given no information on why the
mom was mad and how we know the mom was mad. His post-written language
sample contains clearer language than his pre-written language sample but it still
would need to be expanded upon further to be considered at the language level.
Kindergarten readiness level: Medium. Participant 3 also chose “The Milk”
to base her post language samples after. Participant 3’s oral and written language
samples that were completed after the six-weeks of neuroeducational instruction are
shown below:
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Oral language sample.
“I was trying to make my breakfast but my cat spilled the milk and the kitten started
licking it and my grandma had to clean it up and um she was mad but she was being
mean to the kitties ‘cause she never fed them and all they wanted was some food
and I just wanted to give them some food so I made grandma make food for them
and we just practiced on feeding the kitty and the kittens and then we just made
food for ourselves and then the kitties just ate for as long as they wanted.”
Transcription of written language sample.
“I was at my grandma (‘s) house and I was at the table eating my breakfast but my
cat had no food. My grandma did not feed my kittens.”
Figure 9. Participant 3’s drawing, writing, and a transcription of her oral story.

84
Participant 3’s post-language samples, both written and oral, demonstrate her
growth in story telling but still indicate that she is at the pre-language level. Through
her oral language sample, Participant 2 demonstrated that her language is the least
restricted of the six participants. Through her oral story she begins to showcase her
ability to use expanded language by answering who, what, where, and why questions.
She states that her grandma was being ‘mean to the kitties’ and then gives a reason
why her grandma was being mean: ‘she never fed them and all they wanted was some
food.’ Although she gives a ‘why’ answer in this part of her oral story, there are
several other times in her story that the language could be expanded upon to give more
information and answer the questions who, what, where, when, why, and how. In
Participant 3’s written language sample, strong basic semantic relationships are again
showcased. Her written story matches with her drawing and shows all of the agents
present in her writing. Her written story begins to use expansion, extension, and
modulation to give clear meaning but these semantic features need to be expanded
upon further in order to be considered language level.
Similar to Participant 3, Participant 4 also showed improvements in his postlanguage samples. For these language samples, “The Milk” was once again chosen by
the participant. A transcription of Participant 4’s oral and written language samples as
well as his writing and drawing is shown below:
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Oral language sample.
“Jack and mom were cooking in the kitchen and the cat spilled the milk to feed all of
her babies”
Transcription of written language sample.
“Jack and mom were cooking and the cat spilled the milk the mom got mad”
Figure 10. Participant 4’s oral and written language samples following the six-week
neuroeducation based instruction.
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Participant 4’s post-oral and written language samples showed some
improvement from his first samples. Participant 4 practiced extending his language by
naming the boy in both of his stories ‘Jack.’ While this shows an advance from his
first samples, two of the agents in his story, ‘mom’ and ‘the cat,’ still remain unnamed.
In his oral language sample, Participant 4 took prompting to begin telling a story.
Once he began his story, Participant 4 included two strong semantic relationships.
Both of these relationships shared characteristics of expansion. He tells where Jack
and his mom were while they were cooking and also shares why the cat spilled the
milk. To have an oral sample at the language level, Participant 4 would need to
answer more who, what, where, when, why, and how questions so no interpretation by
the researcher would need to be done. Participant 4 shares a similar story in his written
language sample; however, he excludes naming where Jack and his mom are and why
the cat spilled the milk. The same semantic relationships are highlighted in both
stories, but his written sample is missing components of expansion that are present in
his oral sample. In addition, Participant 4 demonstrates his pre-language level when
he does not connect the mom getting mad with the actions that previously occur in his
story. Because of the introductory level of expansion and modulation, it is seen that
Participant 4 is continuing at the pre-language level during his post- samples.
Kindergarten readiness level: Low. Participant 5’s drawing and writing
given after six weeks of neuroeducation-based writing instruction, along with the
transcriptions of her oral and written language samples is shown below. Participant 5
chose “The Milk” to complete her written and oral language samples.
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Oral language sample.
“So um my brother and my mom were baking something and then the cat spilled
down the milk and the mother did that so the babies could lick it and the mother got
so mad that she go upstairs and make her homework.”
Transcription of written language sample.
“Mom was cooking in the kitchen the cat knocked over the milk mom went to bed”
Figure 11. Participant 5’s oral and written language samples provided at postinstruction.
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Participant 5 showed improvements from her first language sample to the last.
Specifically, Participant 5 demonstrated her ability to begin strengthening her
semanticity. In her oral language sample, she began to practice modulating and
expanding her language. Participant 5 told the researcher why the mother (cat) spilled
the milk and why the mother (human) went upstairs. While she shares more
information in this language sample than her first, there are still many questions left
unanswered, showing that she is still operating at a pre-language level. In addition,
Participant 5 does not practice naming any of the agents in her story, causing the
researcher to use interpretation to understand the story. In her first story, she used her
own name as well as her family members’ names to address the agents. For these two
stories, no specific names were used and the agents were instead referred to as ‘my
brother,’ ‘my mom,’ ‘the mother,’ ‘the babies,’ and ‘the cat.’ In her written language
sample, three semantic relationships were mentioned. The participant addressed
where the mom was cooking but did not answer any of questions concerning the
questions where, why, and when, leaving aspects of the story up for the researcher to
interpret and ask questions about. When additional questions are required to fully
understand a language sample, the language level is seen as pre-language.
Participant 6 was the only participant to choose “Getting Ready for Bed” (see
Appendix E) for his language samples. In this event-based picture, three children are
in a bedroom. A girl and a boy are sitting on the ground; the boy has a ball in his
hands. Another boy is standing up buttoning his pajamas. A button comes off of his
pajamas. Below, Participant 6’s oral and written language samples from after six
weeks of instruction is shown:
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Oral language sample.
“Okay so its bouncing then the ball is bouncing onto my head and then it bounced
back it bounced onto Ella’s head and then it bounced onto the teddy bear’s head and
then it bounced all the way back and it goes back and back and back and back.”
Transcription of written language sample.
“the ball bounced”
Figure 12. Participant 6’s transcription of his oral and written language samples as
well as his drawing and writing.
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Participant 6’s oral and written language samples showcase that he is operating
at a pre-language level at the completion of the six-week study. In his oral language
sample, he provides the researcher with more information than his written language
sample; however, his oral language sample lacks clarity and efficiency. Numerous
questions would need to be addressed in order to follow his story and know the
reasons behind the actions. His oral language sample lacks productivity as he
mentions that the ball goes ‘back and back and back and back,’ instead of naming the
places the ball is bouncing to. In his written language sample, Participant 6 writes
‘the ball bounced,’ providing the researcher without any details. This written language
sample does not tell all that he draws in his picture, demonstrating that he is at a prelanguage level as he leaves out agents present in his drawing. Through his oral and
written language samples, Participant 6 shows that he is making improvements in his
language but still operating at a pre-language level.
Summary
The six participants in this study presented the researcher with four different
language samples a piece. Each participant offered one oral language sample and one
written language sample during the first week of the 2017-2018 school year.
Following a six-week unit of neuroeducation-based instruction, the same six
participants once again completed one oral language sample and one written language
sample. These language samples were analyzed based on language function
characteristics to determine the language function level of the six participants. All six
participants demonstrated that they were operating at a pre-language function level
during both the first set of language samples and the post language samples. While
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some advancements were made in the expansion, extension, and modulation of
language, the six participants still remained at a pre-language level. Below, tables
Table 6, 7, and 8 highlight the language function characteristics at the pre-language
samples and at the post-language samples. Table 6 showcases the language function
characteristics for both oral and written language samples at the collection of the prelanguage samples.
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Table 6
Assessment of Language Functions: Oral and Written Pre-Language Samples
Participant Numbers
Language
Function
Characteristics
Answers
Who?

1O

1W

X

X

Answers
What?

X

X

Answers
Why?

2O

X

2W

3O

3W

X

X

X

X

X

X

X

4O

X

4W

5O

5W

X

X

X

X

X

X

6O

6W

X

X

Answers
When?
Answers
Where?
Answers
How?

X

Names
Characters
Modulates
Language

X
X

X

X
X

X

X

DisplacementTime
DisplacementSpace
Follows
Logical Order

X
X

X

X

X

Note. Data from participants’ two pre-language samples is displayed. The number represents
the participant. “O” represents their oral language sample; “W” represents their written
language sample. For example, 1 O indicates the data from Participant 1’s oral language
sample is presented. Participants were numbered according their kindergarten readiness
scores. Participants 1 and 2 represent the “high” students, Participants 3 and 4 represent the
“middle” students, and Participants 5 and 6 represent the “low” students.
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The language function characteristics were analyzed and recorded at both the
pre and post language sample collections. Below, Table 7 showcases the changes that
occurred in oral language samples from the pre-language samples to the post-language
samples while Table 8 lists improvements in language function characteristics as seen
through the written language samples.
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Table 7
Assessment of Language Functions: Oral Language Samples
Participant Numbers
1
1
2
2
3
Language
Function
Pre Post Pre Post Pre
Characteristics

Answers
Who?

X

X

Answers
What?

X

X

Answers
Why?

X

3

4

4

5

5

6

6

Post

Pre

Post

Pre

Post

Pre

Post

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Answers
When?
Answers
Where?

X

Answers
How?

X

Names
Characters
Modulates
Language

X
X

X

X

X

X

X

X

X
X

DisplacementTime
DisplacementSpace
Follows

X

X
X

X

X

X

Logical Order
Note. Participants were numbered according their kindergarten readiness scores.
Participants 1 and 2 represent the “high” students, Participants 3 and 4 represent the
“middle” students, and Participants 5 and 6 represent the “low” students.
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Table 8
Assessment of Language Functions: Written Language Samples
Participant Numbers
1
1
Language
Function
Pre Post
Characteristics

2

2

3

3

4

4

5

5

6

6

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

X

X

X

X

Answers
Who?

X

X

X

X

X

X

X

X

X X

Answers
What?

X

X

X

X

X

X

X

X

X X

Answers
Why?

X

Answers
When?
Answers
Where?

X

X

Answers
How?
Names
Characters
Modulates
Language

X
X

X

X
X

X

X

X

X

DisplacementTime
DisplacementSpace
Follows
Logical Order

X
X

X

X

X

X X

Note. Participants were numbered according their kindergarten readiness scores.
Participants 1 and 2 represent the “high” students, Participants 3 and 4 represent the
“middle” students, and Participants 5 and 6 represent the “low” students.
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Chapter 5: Discussion
Currently in our American schools, two thirds of fourth grade students are not
meeting proficiency standards in reading, writing, speaking and listening, and
language (National Assessment of Educational Progress, 2015). With this low
literacy rate seen across the country, countless studies have been conducted to
examine the literacy instruction used in elementary schools that has led to this
exceptionally low literacy rate of our nation. To explore the importance of discovering
literacy approaches that reach all of our learners, three models of teaching reading and
writing were highlighted in the literature review of this study: a psycholinguistic
model, a whole language model, and a neuroeducation model.
A psycholinguistic model and a whole language model were highlighted
through the literature review because of the influence both instructional models have
had throughout our history. Psycholinguistic models of reading and writing
instruction are most commonly seen in our American schools (Graham & Hebert,
2011). Research indicates that the popular phonics-based instruction of reading and
writing is the most effective manner in which our youngest students learn to read and
write (Ehri, Nunes, Willows, Schuster, Yaghoub-Zadeh, & Shanahan, 2001; Temple,
Ogle, Crawford, Freppon, 2017). In a meta-analysis conducted by Ehri, Nunes, Stahl,
and Willows (2001), it was shown that through the psycholinguistic model of literacy
instruction, a larger percentage of elementary school children reached grade-level
standards for both reading and writing. Over the years, these claims have been
challenged by whole language research (Carbo, 1995). While whole language research
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is not nearly as prevalent as research supporting phonics-based instruction, it has been
shown that these practices can be successful in elementary classrooms as well
(Datnow & Castellano, 2000; Weaver, 1988). Although whole language practices
have been proven to work independently, research points to the notion that whole
language instruction is most effective when coupled with psycholinguistic strategies
(Freppon & Dahl, 1991).
Lastly, a neuroeducation model was at the center of this study as it was the
approach of literacy instruction investigated in an effort to examine the effects of a
neuroeducation model of writing instruction in a kindergarten classroom. Little
research has been done on the success of a neuroeducation-based literacy instruction
in the kindergarten classroom leading to the large research gap that exists today.
Therefore, the purpose of this study was to investigate the effectiveness of a
neuroeducational approach towards writing instruction. Through this case study,
students were exposed to a language-based literacy instruction based off of Arwood’s
(2011) neuroeducation model. For the purposes of this study, literacy was defined as
the constructing of meaning across seven psychological processes: reading, writing,
thinking, listening, speaking, viewing, and calculating (Cooper, 2006), however
writing instruction was at the center of this study. Arwood’s neuroeducation is a
unique model as it includes language in its definition of neuroeducation. Arwood
(2011) asserted that language is a crucial component of neuroeducation as language
function is the underpinning of acquiring literacy skills
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Question 1: Language Function Level by Kindergarten Readiness Scores
The first research question investigated the language function levels of
kindergarten students. The language function levels were compared with the
participants kindergarten readiness scores assessed at the beginning of the school year.
All six participants demonstrated that they were operating at the pre-language level
prior to the beginning of this case study. Attributes of their oral and written prelanguage samples were assessed in order to differentiate skills between the
participants. Table 5 highlights the incoming language samples’ language function
characteristics for both oral and written language samples.
All six of the participants, regardless of kindergarten readiness score,
demonstrated their pre-language level through both oral and written language samples.
Participant 5 and Participant 6 entered kindergarten with obvious shortfalls when
compared to their peers. Both participants were not able to write their first names
when asked to complete this task on their kindergarten readiness form. Children at the
age of 4 or 5 commonly are able to write their own name (U.S. Department of
Education, 2003). Both Participant 5 and Participant 6 were five years old when the
study began. In addition, when asked to write the alphabet, Participants 5 and 6 both
wrote “a, b, c” then told the researcher they were done writing the alphabet. At the
beginning of kindergarten, a majority of young children are able to write up to 10
letters in the alphabet (Worden & Boettcher, 1990). Although the two participants
grouped together to represent the “low” group according to kindergarten readiness
score, performed significantly lower than their peers on the kindergarten readiness
assessment, both Participant 5 and Participant 6 were able to successfully complete

99
both an oral and written language sample at the beginning of their kindergarten year.
Neither participant qualified for additional services.
Table 6 provides evidence of the pre-language level the six participants were
operating. When operating at the language level, participants would be answering
who, what, why, when, where, and how questions, showcasing their abilities to expand
their language (Arwood, 2011). All of the participants, excluding Participant 6,
answered the question who; however, the who was often referred to indirectly, for
example, “she,” “him,” “the mom.” Participant 2 and Participant 5 named a character in
their oral story. None of the six participants named a character in their written
language sample. Participants 1, 2, 3, and 4 demonstrated their ability to begin
modulating their language. Excluding Participant 3, who modulated her language in
both her oral and written language samples, the modulation of language demonstrated
by the participants was not consistent throughout their written and oral pre-language
samples. Other examples of language-level language functions, as noted through
Table 6, were not consistent throughout the sample of participants. The skills
highlighted through Table 6 are expected of individuals operating at the language
level, typically ages 7-11 (Arwood, 2011). Although some of the skills were
accomplished by the participants, no participant consistently mastered the language
function characteristics noted, proving that the six participants were operating at a prelanguage level.
In addition to assessing the language function characteristics for the six
participants’ pre-language samples, the written pre-language samples were also
assessed by the researcher for proper writing conventions. At the time of the first
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written language sample, none of the six participants used proper punctuation or
capitalization in their writing. Both of these writing conventions are expected of
kindergarteners at the completion of their kindergarten school year (Common Core
State Standards, 2010). As research suggests, proper punctuation and capitalization is
not typically found in kindergarten writing pieces until learners are beginning to read
themselves (McMaster, Du, & Pestursdottir, 2009). In addition, the research points to
the notion that proper conventions can be expected on a regular basis from children
exiting first grade, around the age of 7 years old (Kent, Wanzek, Petscher, & Kim,
2014; Graham & Perin, 2007).
Question 2: Language Function Levels After Instruction
Improvements were seen in both the oral and written language samples from
the beginning of this case study to the completion of six weeks of neuroeducationbased writing instruction. The biggest growth in language samples was shown by one
specific sub-group. The participants representing the “middle” group showed the
greatest growth of written language functions, as well as within their writing
conventions. These changes that occurred from pre-language samples to postlanguage samples were highlighted in Table 7 and Table 8.
Through the oral language samples, growth is seen in several of the language
function characteristics for the six participants. Although all six participants are still
operating at the pre-language level at the completion of the six-week study, progress
was seen in at least one language function characteristic by each participant. During
the oral post-language sample, all six participants demonstrated their ability to answer
who was in the story and what they were doing, an increase from the first oral

101
language sample when five of the participants answered who was in the story and
three participants answered what was happening in their stories. It is also noted
through Table 7 that the participants were beginning to modulate their language to
demonstrate the proper tense through their oral language samples. Altering language
to reflect proper tense, especially of verbs, most commonly begins in individuals’ oral
language (Fitzgerald & Shanahan, 2000). By the completion of kindergarten,
children’s oral language should reflect proper tense. This use of proper language in
oral story telling influences young children’s writing and reading abilities (Kent,
Wanzek, Petscher, & Kim, 2014).
Similar to the oral language samples, the participants’ written language
samples showcased improvement in language function characteristics as well. Parallel
strengths were shown through the participants’ oral and written post-language
samples: answering who and what question as well as modulating their language to
reflect proper tense. Table 8 highlights the changes made from the written prelanguage samples to the written post-language samples. In the written post-language
samples, the participants demonstrated the same ability to answer who and what
questions as shown through the oral language samples. All participants excluding
Participant 6 wrote who was in their written story; all six participants answered what
was happening in their written language sample. In addition, Participants 1, 2, 3, 4,
and 5 practiced modulating their language in their post written language samples to
reflect proper tense. Reflecting proper tense in writing is an advanced skill for
kindergarteners at the beginning of the school year (Graham & Perin, 2007). While all
six participants showed through both their oral and written post language samples that
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they were operating at the same language level as they were at the beginning of the
school year, pre-language level, through the assessment of language function
characteristics, it was seen that advancements were made throughout the course of this
case study.
Through both the oral and written language samples, Participants 3 and 4,
representing the “middle” group, showcased the largest gains in language function
characteristics. Both participants showed their ability to expand their language by
beginning to address who, what, why, when, where, and how questions. This ability
to address these questions to deepen concepts is commonly seen in later elementary
school grades (Graham, McKeown, Kiuhara, & Harris, 2012; Juel, 1988). Participant
3 explained why the cat had no food stating “my grandma did not feed the kittens”,
while Participant 4 shared why the mom was mad saying “the cat spilled the milk”. By
beginning to expand the ideas to tell why things were happening in their stories, both
participants showcased a growth in their ability to share meaning. Seen in all six of
the oral post-language samples was the beginnings of modulating their language. In
each written language sample, five of the six participants modified their languagemainly adding –ing or –ed- to demonstrate their knowledge of proper tense. Lastly,
two of the participants showed their ability to extend their language by naming the
agents in their stories. Once again, both Participants 3 and 4 showed this extension of
language.
The two participants representing the “low” group, did not show as much
growth as the “medium” and “high” groups did. Participant 5 wrote three basic
semantic relationships, but none of these ideas were connected. Participant 6
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demonstrated no ability to extend, modulate, or expand his ideas, writing one basic
semantic relationship: “the ball bounced.” While these participants did not show the
same growth as their peers, both of their oral and written language samples confirmed
that they were on track for grade-level expectations (Common Core State Standards,
2010; McMaster, Du, & Pestursdottir, 2009).
In addition to the growth seen in language function characteristics at the post
oral and written language samples, growth was also noted through structural writing
conventions. The use of proper sentence structure is expected at the completion of the
kindergarten school year and most certainly at the beginning of the first grade year
(Common Core State Standards, 2010; Kent, Wanzek, Petscher, & Kim, 2014).
Below, Table 9 shows the use of proper capitalization and punctuation seen in the
written language samples.
Table 9
Assessment of Structural Writing Conventions: Written Language Samples
Participant Numbers

Proper
Capitalization
Proper
Punctuation

1

1

2

2

3

3

4

4

5

5

6

6

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

X
X

X
X

X

X

The neuroeducation-based instruction used to influence this case study does
not teach structures of language, but instead focuses on the function of language
(Arwood, 2011; Robb, 2016). Because of this, it is of interest to the researcher that
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improvements were still seen in the language structures of several of the participants.
In the post-written language samples, Participants 1, 2, 3, and 4 incorporated the
writing convention of proper punctuation. This incorporation of punctuation to end a
thought demonstrated that a growth in writing conventions was made for four of the
six participants during the six weeks of neuroeducational writing instruction.
In addition, both Participant 1 and Participant 3 practiced proper capitalization to
begin a sentence. The use of proper capitalization is often a skill noticed when
students are around the age of seven, as uppercase and lowercase letters frequently are
used interchangeably by young students in kindergarten classrooms (Graham,
McKeown, Kiuhara, & Harris, 2012; Juel, 1988).
In a study conducted to measure the writing progress made in 21 kindergarten
classrooms- serving 238 kindergarten students- over the course of an academic school
year, findings indicate that the greatest influence in writing conventions (such as
proper punctuation, capitalization, spelling and grammar) was made by students who
spent over four and half hours a week working directly on writing skills (Puranik,
Otaiba, Sidler, & Greulich, 2014). While other kindergarten writing studies have been
done to measure early elementary aged students’ skills, a study incorporating ideals of
neuroeducation based writing instruction was not available. As neuroeducational
models of literacy instruction are relatively new to practice in the field of elementary
education, a public investigative research study could not be found. Therefore, this
case study works to fill the gap in research for a neuroeducation model of writing
instruction in an early elementary school classroom.

105
Limitations
There were several limitations of this study. One limitation was that there was
a small sample size of participants. Because of the nature of this multiple case study,
only 6 participants out of a class of 22 students were assessed. Another limitation was
that there was limited time for the study to take place. This case study, from start to
finish, was conducted in an 8-week period of time with only six weeks of instruction.
Although this study aimed to incorporate a diverse group of learners as the
participants through intensity samples- sampling two “high” students, two “medium”
students, and two “low” students- in the future, a study that could assess and analyze a
wide range of students would be ideal. In addition, the incorporation of multiple
grade-levels would be helpful in distinguishing the effects of this neuroeducationbased literacy program. As kindergarteners come into their first year of elementary
school at varying levels of literacy readiness, a few obstacles became evident through
this study. One of those hurdles was that some of the students had a difficult time
with the writing process. Participant 6 had difficulty holding his pencil and showed
very little interest in wanting to write words on his page. Developmentally, some
kindergarten students may not be ready to write their own story (Neuman, Copple, &
Bredekamp, 2000). In a study completed by Goldstein (2009), nearly half of
kindergarten students were unable to write complete thoughts at the conclusion of the
school year.
On the opposite end of the spectrum, several students came into kindergarten
with prior knowledge of their sounds and letters and even how to write a few words.
The neuroeducation-based instruction used in this study does not work with sounds
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and letters. Instead, the focus is put on ideas and words as a whole. In opposing
practices, a psycholinguistic model of literacy instruction has learners match sounds
with letters and build up the language to form a whole word or idea (Weaver, 1988).
The differing methods of writing instruction may have been confusing for students
who had previous knowledge of phonics-based writing. Specifically, this may have
been an issue with Participants 1 and 2, who both came into kindergarten knowing all
26 letters and all 26 sounds. The four participants making up the “medium” and “low”
groups came in with some knowledge of sounds and letters, but were able to identify
drastically less sounds and letters during their kindergarten readiness assessment.
Participant 3 identified 13 letters and 13 sounds, while Participant 4 identified 18
letters and 12 sounds. The two lowest scoring students, Participant 5 and Participant
6, did not identify any sounds. Participant 5 identified 9 letters and Participant 6
identified 7 letters. The implementation of a neuroeducation-based writing instruction
could be most successful with a group of students who has not had any previous
instruction on phonics-based writing.
Future Research
To improve this study, future studies should implement these methods with an
entire class, or ideally multiple classrooms. By having a larger sample size, the
potential of outliers skewing the qualitative results would be less of a risk (Marshall,
1996). In addition, future research could extend the study over a longer interval of
time. It has been noted that a study measuring the literacy gains of young learners
should ideally span the course of an academic year to accurately measure the growth
that was made (Medwell, Wray, Poulson, & Fox, 1998). To improve this study, an
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ongoing case study could take place from the beginning of the kindergarten school
year to the end. In addition, a larger sample size would help to create greater
generalizability.
Practical Implications for Kindergarten Writing
The findings from this study imply that a neuroeducation-based approach
towards writing in an early elementary school classroom may be a form of successful
writing instruction. Through this case study, developments in the kindergarten
participants’ language samples were made from the first set of oral and written
language samples to the second set of language samples. Through the available
research, it is seen that both a psycholinguistic and whole language approach towards
reading and writing instruction can be successful in the elementary school classroom
(Ehri, Nunes, Willows, Schuster, Yaghoub-Zadeh, & Shanahan, 2001; Datnow &
Castellano, 2000; Weaver, 1988). However, low literacy rates seen in our schools
today (National Assessment of Educational Progress, 2015) suggests that these
instructional approaches may not be the most successful for all students.
By highlighting a less-known model of literacy instruction, a light is shone on
the fact that there are multiple ways in which writing can be taught and evaluated.
Through the pre and post language samples, some changes are seen in the six
participants’ oral and written language samples. Tables 6, 7, and 8 highlight the
developments that were documented through this eight-week study. This is important
for the field of education because it is essential that teaching practices evolve and
advance to encompass every learner in our schools. Through a psycholinguistic model
of literacy instruction, phonics is often at the center of teaching (Ehri, Nunes, Stahl, &
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Willows, 2001). In a phonics-based classroom, a visual learning system is key to the
learning of literacy skills through recognition of sounds and letters. Arwood (2011)
asserts that 95% of learners do not have a visual learning system. If this holds true,
only 5% of our students are able to access the information when taught through
phonics-based instruction. Given this information, it is important to showcase multiple
methods for introducing our youngest learners to language.
This study can serve as a building block for conversations and experimentation
with a neuroeducation-based literacy approach in early elementary school classrooms.
Given the state of the literacy rates seen across the country, it might be time for
teachers, administrators, and educational researchers to experiment and evaluate this
form of literacy instruction. This neuroeducational approach towards literacy works to
include all members of the classroom by working off of the individual’s learning
system; not by having all the individuals access the same information. Through storytelling, both oral and written, students can put themselves at the center of their own
learning. Through this instruction, the whole classroom is a part of the same process.
Each individual brings their own interpretation and background knowledge to an
event-based picture. The same picture can translate into multiple different meanings
depending upon one’s prior understanding of the situation. In a classroom that
supports these methods, students can share their personal knowledge with one another
to aide in the learning of the group as a whole. Administrators can aide in the
inclusion of all students in our classrooms by providing their teachers with the
professional development to learn new techniques based on the theories and practices
of neuroeducation. Teachers can help their students through these methods by
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participating in opportunities to learn a different approach towards literacy instruction
and by working with their colleagues to help find ways to best serve our students.
This exploratory study must be replicated as more research is needed to measure if the
long-terms effects of this alternative method of literacy instruction can independently
best serve all of our students, or if this method would be best coupled with other
approaches to reading and writing instruction.
Conclusion
Through an all-encompassing model of literacy instruction, the goal is for all
students to be able to access the given information in their own way. Children working
within their own learning systems will aide in the growth of language for every
individual. Using a method of literacy instruction that all children can access would
be beneficial for students, educators, and schools. If all children could access the
information shared within their learning environment, an opportunity for our nation’s
low literacy rate to increase becomes possible.

110

References
Abbot, R., Berninger, V., & Fayol, M. (2010). Longitudinal relationships of levels of
language in writing and between writing and reading in grades 1 to 7. Journal
of Educational Pyschology, 102(2), 28-298.
Al Otaiba, S., Connor, C., Folsom, J., Greulich, L., Meadows, J., & Li, Z. (2011).
Assessment data-informed guidance to individualize kinderfatern reading
instruction: Findings from a cluster-randomized control field trial. Elementary
School Journal, 111, 535-560.
Altwerger, B., Edelsky, C., & Flores, B. (1987). Whole Language: What's new? The
Reading Teacher, 41(2), 144-154.
Antonacci, P., & O'Callaghan, C. (2012). Promoting literacy development: 50
research-based strategies for K-8 learners. Thousand Oaks, CA: Sage.
Arwood, E. (1985). APRICOT I kit. Portland, OR: APRICOT Inc.
Arwood, E. (2011). Language function: An introduction to pragmatic assessment
intervention for higher order thinking and better literacy. London: Jessica
Kingsley.
Arwood, E., Brown, M. (1999). A guide to cartooning and flowcharting. Portland,
OR: APRICOT, Inc.
Arwood, E., Brown, M., & Robb, B. (2005). Make it a visual classroom I’m in your
picture. Portland, OR: APRICOT, Inc.
Arwood, E., & Kaulitz, C. (2007). Learning with a visual brain in an auditory world:

111
Visual language strategies for individuals with autism spectrum disorders.
Shawnee Mission, KS: APC.
Arwood, E., & Merideth, C. (2017). Neuro-Education: A translation from theory to
practice. Portland, OR: APRICOT, Inc.
Baars, B, & Gage, N. (2005). Cognition, brain, and consciousness: Elsevier, BV.
Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall.
Bandura, A. (1986). Social foundations of thought and action: A social cognitive
theory. Prentice-Hall, Inc.
Bandura, A. (1989). Social cognitive theory. Annals of child development, vol. 6. Six
theories of child development (p. 1-60). Greenwich, CT: JAI Press.
Bandura, A. Ross, D., & Ross, S. (1961). Transmission of aggression through the
imitation of aggressive models. Journal of Abnormal and Social Psychology,
63, 575-582.
Beaver, J. (1999). Developmental reading assessment. White Plains, New York:
Celebration Press.
Beaver, J. (2005). Word Analysis DRA2: Developmental reading assessment.
Parsippany, New Jersey: Celebration Press.
Bellinger, J. & DiPerna, J. (2011). Is fluency-based story retell a good indicator of
reading comprehension. Pyschology in the Schools, 48, 416-426.
Betts, J., Pickart, M., & Heistad, D. (2009). Construct and predictive validity evidence
for curriculum-based measures of early literacy and numeracy skills in
kindergarten. Journal of Psychoeducational Assessment, 27, 83-95.
Bruner, J. (1975). The ontogenesis of speech acts. Journal of Child Language, 2 (01).

112
Bruner, J. (2006). In search of pedagogy: The selected works of Jerome
Bruner, 1957- 1978. New York: Routledge.
Calkins, L., Ehrenworth, M., & Lehman, C. (2012). Pathways to the common core:
Accelerating achievement. Portsmouth, NH: Heinemann.
Cambourne, B., & Turbill, J. (1990). Assessment in whole-language classrooms:
Theory into practice. The Elementary School Journal, 90(3), 337-349.
Carbo, M. (1995). Whole Language vs. Phonics. Instructional Leader, 8(2), 1-22.
Chall, J. (1976). The great debate: Ten years later, with a modest proposal for reading
stages.
Chall, J. S. (1983). Learning to read: The great debate. McGraw-Hill.
Chomsky, N. (1970). Some empirical issues in the theory of transformational
grammar. Indiana University Linguistics Club.
Chomsky, N. (1998). Minimalist inquiries: The framework (No. 15). MIT Working
Papers in Linguistics, MIT, Department of Linguistics.
Cook, V., & Newson, M. (2014). Chomsky's universal grammar. John Wiley & Sons.
Cooper, J. (2006). Literacy: Helping children construct meaning (6th edition). Boston:
Houghton Mifflin Co.
Cossentino, J. (2005). Ritualizing expertise: A non-Montessorian view of the ‘
Montessori method. American Journal of Education, 111(2), 211-244.
Creswell, J. & Miller, D. (2000) Determining Validity in Qualitative Inquiry. Theory
Into Practice, 39, 124-130.
Datnow, A., & Castellano, M. (2000). Teachers' responses to Success for All: How

113
beliefs, experiences, and adaptations shape implementation. American
Educational Research Journal, 37(3), 775-799.
DeFord, D. (1981). Literacy: Reading, Writing, and Other Essentials. Language
Arts, 58(6), 652-658.
Dewey, J. (1910). How we think. Boston: D.C. Health & Co.
Diaz, G., Torres, M., Iglesias, J., Mosquera, R., Reigosa, V. (2009). Changes in
reading strategies in school-ages children. The Spanish Journal of Psychology,
12, 441-453.
Dixon, J. & Tuladhar, S. 1996 Whole Language: An integrated approach to reading
and writing.
Edelsky, C., Draper, K., & Flore, B. (1991). Under the Whole Language Umbrella.
Ehri, L., Nunes, S., Stahl, S., & Willows, D. (2001). Systematic phonics
instruction helps students learn to read: Evidence from the National Reading
Panel’s meta-analysis. Review of educational research, 71(3), 393-447.
Ehri, L., Nunes, S., Willows, D., Schuster, B., Yaghoub‐Zadeh, Z., &
Shanahan, T. (2001). Phonemic awareness instruction helps children learn to
read: Evidence from the National Reading Panel's meta‐analysis. Reading
research quarterly, 36(3), 250-287.
Eldredge, J., & Baird, J. (1996). Phonemic awareness training works better than whole
language instruction for teaching first graders how to write. Literacy Research
and Instruction, 35(3), 193-208.
Emans, R. (1968). History of phonics. Elementary English, 45(5), 602-608.
Ensar, F. (2014). How Children Construct Literacy: Piagetian Perspective.

114
International Journal of Secondary Education. Vol. 2, No. 2, 2014, pp. 34-39.
Fields, M. (1988). Talking and Writing: Explaining the Whole Language Approach to
Parents. The Reading Teacher, 41(9), 898-903.
Fischer, K. (2008). Dynamic cycles of cognitive and brain development: Measuring
growth in mind, brain, and education. The educated brain: Essays in
neuroeducation, 127-150.
Fischer, K. (2009). Mind, brain, and education: Building a scientific groundwork for
learning and teaching. Mind, brain, and education, 3 (1), 3-16.
Fitzgerald, J., & Shanahan, T. (2000). Reading and writing relations and their
development. Educational Psychologist, 35(1), 39-50.
Flesch, R. (1955). Why Johnny can't read. New York: Harper & Brothers.
Fodor, J., Bever, A., & Garrett, T. G. (1974). The psychology of language: An
introduction to psycholinguistics and generative grammar.
Forsyth, D. (2014). Group dynamics (6th ed.). Belmont, CA: Thompson High
Education.
Freppon, P., & Dahl, K. (1991). Learning about phonics in a whole language
classroom. Language Arts, 68(3), 190-197.
Fresch, M. (2008). An essential history of current reading practices. International
Reading Association.
Froese, V. (1996). Whole-language: Practice and theory.
Good III, R., Simmons, D., & Kame'enui, E. (2001). The importance and decision-

115
making utility of a continuum of fluency-based indicators of foundational
reading skills for third-grade high-stakes outcomes. Scientific Studies of
Reading, 5(3), 257-288.
Goodman, K. (1967). Reading: A psycholinguistic guessing game. Journal of the
Reading Specialists, 6(4), 126-135.
Goodman, K. (1986). What's Whole in Whole Language? A Parent/Teacher Guide to
Children's Learning. Heinemann Educational Books, Inc., 70 Court St.,
Portsmouth, NH 03801.
Goldstein, L. (2007). Embracing pedagogical multiplicity: Examining two teachers'
instructional responses to the changing expectations for kindergarten in US
public schools. Journal of Research in Childhood Education, 21(4), 378-399.
Graham, S., & Harris, K. (2000). The role of self-regulation and transcription
skills in writing and writing development. Educational Psychologist, 35, 312.
Graham, S. and Hebert, M. (2011). Writing to Read: A Meta-Analysis of the Impact of
Writing and Writing Instruction on Reading. Harvard Educational Review:
December 2011, Vol. 81, No. 4, pp. 710-744.
Graham, S., McKeown, D., Kiuhara, S., & Harris, K. R. (2012). A meta-analysis of
writing instruction for students in the elementary grades. Journal of
Educational Psychology,104, 879-896.
Graham, S., & Perin, D. (2007). A meta-analysis of writing instruction for adolescent
students. Journal of Educational Psychology, 99, 445-476.
Graves, M. (1986). Vocabulary learning and instruction (p. 49-89). Review of

116
Research in Education.
Halliday, M. (1977). Learning how to mean: Explorations in the development of
language. New York: Elsevier.
Harris, V. (1992). Evaluating Children’s Books for Whole-Language Learning.
Harris, J., & Huitt, W. (2003). Supporting ELL’s achievement: Oral language
unpacked. NYC Department of Education.
Harris, T., & Hodges, R. (1995). The literacy dictionary: The vocabulary of reading
and writing.
Harris, J., & Lesaux (2012). Cultivating knowledge, building language: Literacy
instruction for English learners in elementary classrooms. Portsmout, NH:
Heinemann.
Hoxby, C. (2003). What has changed and what has not. Our Schools and Our Future:
Are We Still at Risk, 92.
Huitt, W., & Hummel, J. (2003). Piaget's theory of cognitive development.
Educational Psychology Interactive. Valdosta, GA: Valdosta State University.
Huitt, W., & Hummel, J. (2003). Piaget's theory of cognitive development.
Educational Psychology Interactive. Valdosta, GA: Valdosta State University.
Jeynes, W., & Littell, S.(2000). A meta-analysis of studies examining the effect
of whole language instruction on the literacy of low-SES students. The
Elementary School Journal, 101(1), 21-33.
Jones, E., & Mendell, L.(1999). Assessing the decade of the
brain. Science, 284(5415), 739-739.
Juel, C. (1988). Learning to read and write: A longitudinal study of 54 children from

117
first through fourth grades. Journal of Educational Psychology, 80, 437-447.
Kent, S., Wanzek, J., & Al Otaiba, S. (2012). Print reading in general education
kindergarten classrooms: What does it look like for students at-risk for
reading difficulties? Learning Disabilities Research and Practice, 27(2), 5665.
Kent, S., Wanzek, J., Petscher, Y., & Kim (2014). Writing fluency in quality in
kindergarten and first grade: the role of attention, reading, transcription and
oral language 27: 1163.
Kim, Y., Al Otaiba, S., Folsom, J., Folsom, J., & Greulich, L. (2013).
Language, literacy, attentional behaviors, and instructional quality predictors
of written composition for first graders. Early Childhood Research
Quarterly, 28, 461-469.
Kuhn, M., Schwanenflugel, P., Meisinger, E. (2010). Aligning theory and assessment
of reading fluency: automaticity, prosody, and definitions of fluency. Reading
Research Quarterly, 45, 230-251.
Lesaux, N. (2012). Reading and reading instruction for children from low-income and
non- English-speaking households (p. 73-88).
Magnuson, K., Meyers, M., Ruhm, C., & Waldfogel, J. (2004). Inequality in preschool
education and school readiness. American Educational Research Journal, 41,
115-157.
Manning, M., & Kamii, C. (2009). Whole Language vs. Isolated Phonics Instruction:
A Longitudinal Study in Kindergarten With Reading and Writing Tasks.
Marshall, M. (1996). Sampling for qualitative research. Family practice, 13(6), 522-

118
526.
McCaslin, M. (1989). Whole Language: Theory, Instruction, and Future
Implementation. The Elementary School Journal, 90(2), 223-229.
McMaster, K., Du, X., & Pestursdottir, A. L. (2009). Technical features of
curriculum-based measures for beginning writers. Journal of Learning
Disabilities, 42, 41-60.
McNeill, D. (1970). The acquisition of language: The study of developmental
psycholinguistics.
Medwell, J., Wray, D., Poulson, L., & Fox, R. (1998). Effective teachers of literacy.
Neaum, S. (2017). What comes before phonics? Sage publications: Thousand Oaks,
California
Nese, J., Park, B., Alonzo, J., & Tindal, G. (2011). Applied curriculum-based
measurements as a predictor of high-stakes assessment: implications for
researchers and teachers. Elementary School Journal, 111, 608-624.
Neuman, S., Copple, C., & Bredekamp, S. (2000). Learning to read and write:
Developmentally appropriate practices for young children. National
Association for the Education of Young Children.
Newman, J. (1985). Whole language: Theory in use. Heinemann Educational
Books, Inc., 70 Court St., Portsmouth, NH 03801.
Nowak, M., Komarova, N., & Niyogi, P. (2001). Evolution of universal
grammar. Science, 291(5501), 114-118.
Parreno, M. & Eamoraphan, S. (2017). A Study of Kindergarten 2 Students’s English

119
Phonics Achievement and Their Perceptions towards the Use of English
Phonics Online Games at St. Mark’s Internation School, Thailand.
Scholar, 9(1).
Puranik, C., Al Otaiba, S., Sidler, J., & Greulich, L. (2014). Exploring the amount and
type of writing instruction during language arts instruction in kindergarten
classrooms. Reading and writing, 27(2), 213-236.
Piaget, J., (1972). Intellectual evolution from adolescence to adulthood. Human
Development, 15, 1-12.
Piaget, J. (1977). The role of action in the development of thinking. In Knowledge and
development (pp. 17-42). Springer US.
Piaget, J. (1990). The child's conception of the world. New York: Littlefield Adams.
Piaget, J., & Cook, M. T. (1952). The origins of intelligence in children. New York,
NY: International University Press.
Perfetti, C., & Hogaboam, T. (1975). Relationship between single word decoding
and reading comprehension skill. Journal of Educational psychology, 67(4),
461.
Pysz, A (2006). Chomsky’s universal grammar.
Raines, S., & Canady, R. (1990). The whole language kindergarten. Teachers
College Press.
Ribowsky, H. (1985). The effects of a code emphasis approach and a whole language
approach upon emergent literacy of kindergarten children.
Richgels, D. (1995). Invented Spelling Ability and Printed Word Learning in
Kindergarten. Reading Research Quarterly, 30(1), 96-109.

120
Robb, B. (2016). A paradigm shift in classroom learning practices to propose methods
aligned with a neuroeducation conceptual framework (doctoral dissertation).
University of Portland.
Roberts, T., & Meiring, A. (2006). Teaching phonics in the context of children's
literature or spelling: Influences on first-grade reading, spelling, and writing
and fifth-grade comprehension. Journal of Educational Psychology, Vol 98(4),
690-713.
Rutherford, W., & Smith, M. S. (1985). Consciousness-raising and universal
grammar. Applied linguistics, 6, 274.
Sage, J. (2010). Mind, brain, and consciousness. CreateSpace Independent Publishing
Platform.
Schilling, S., Carlisle, J., Scott, S., Zeng, J. (2007). Are fluency measures accurate
predictors of reading achievement? Elementary School Journal, 107, 429-448.
Schickedanz, J. (1999). Much More than the ABCs: The Early Stages of Reading
and Writing.
Scully, P. & Roberts, H. Early Childhood Education Journal (2002) 30: 93.
Shafer, G. (1998). Whole language: Origins and practices. Language Arts Journal of
Michigan.
Shanahan, T. (1987 ) The impact of writing instruction on learning to read Chicago
Illinois Reading Pyscholocly volume 8, issue 2.
Shanahan, T. (1988). The Reading-Writing Relationship: Seven Instructional
Principles. The Reading Teacher, 41(7), 636-647.
Shanahan, T., MacArthur, C., Graham, S., & Fitzgerald, J. (2006). Relations among

121
oral language, reading, and writing development. Handbook of writing
research, 171-183.
Shapiro, E., Solari, E., & Petscher, Y. (2008). Use of a measure of reading
comprehension to enhance prediction on the state high stakes assessment.
Learning and Individual Differences, 18, 316-328.
Shuy, T., McCardle, P., Albro, E. (2006). Introduction to this special issue: Reading
comprehension assessment. Scientific studies of reading, 10, 221.
Skinner, B. (1953). Science and human behavior. New York: Macmillan.
Smith, F. (1973). Psycholinguistics and reading. Holt, Rinehart & Winston.
Springer, S., & Deutsch, G. (1998). Left brain, right brain: Perspectives from
cognitive neuroscience. WH Freeman/Times Books/Henry Holt & Co.
Temple, C., Ogle, D., Crawford, A., & Freppon, P. (2017). All children read:
Teaching for literacy in today's diverse classrooms. Pearson.
Tokuhama-Espinosa, T. (2017). The scientifically substantiated art of teaching: A
study in the development of standards in the new academic field of
neuroeducation.
U.S. Department of Education (2016). National Institute of Literacy.
Valencia, S., Smith, A., Reece, A., Li, M., Wixson, K. (2010). Oral reading fluency
assessment: Issues of construct, criterion, and consequential validity. Reading
research quarterly, 45, 270-291.
Venezky, R. (1987). A history of the American reading textbook. The Elementary
School Journal, 87(3), 247-265.
Vygotsky, L. (1962). Thought and language. Cambridge, MIT Press, Massachusetts

122
Institute of Technology.
Vygotsky, L., & Vygotsky, S. (1980). Mind in society: The development of higher
psychological processes. Cambridge: Harvard University Press
Wadsworth, B.(2004). Piaget's theory of cognitive and affective development:
Foundations of constructivism. Longman Publishing.
Weaver, C. (1988). Reading process and practice: From socio-psycholinguistics to
whole language. Heinemann Educational Books, Inc., 70 Court St.,
Portsmouth, NH.
Williams, C., & Hufnagel, K. (2005). The Impact of Word Study Instruction on
Kindergarten Children's Journal Writing. Research in the Teaching of
English, 39(3), 233-270.
Worden, P., & Boettcher, W. (1990). Young children's acquisition of alphabet
knowledge. Journal of Reading Behavior, 22(3), 277-295.
Xiang Lam, Carol, "Investigating Semantic Alignment in Character Learning of
Chinese as a Foreign Language: Use and Effect of the Imagery Based
Encoding Strategy" (2016). Theses and Dissertations. Paper 1.

123
Appendix A: Picture Dictionary

124
Appendix B: APRICOT I’s The Barbeque

125
Appendix C: APRICOT I’s The Grocery Store Display

126

Appendix D: APRICOT I’s The Kite in the Tree

127

Appendix E: APRICOT I’s Feeding the Chickens

128

Appendix F: APRICOT I’s The Milk

129

Appendix G: APRICOT I’s Getting Ready for Bed

